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BIRMINGHAM AND THE BLACK COUNTRY—No, IX. 
BLAST-FURNACES, 


As we have lately described one of the best blast-furnace plants 

in South Staffordshire, we will now proceed to notice briefly the 
theory of the process of extracting iron from its ores in the blast- 
furnace, and we shall also give particulars of the various furnaces 
and appliances connected therewith, having special regard to the 
most recent improvements, In the ore the iron exists in a state of 
oxide, mixed with other heterogeneous substances. The red ore, or 
hematite, is almost entirely pure sesquioxide of iron; the brown 
hematite contains a large proportion of sesquioxide of iron, mixed 
with earthy matter, such as lime and sand, and other substances, 
And the argillaceous iron ores, such as are found in the coal mea- 
sures of South Staffordshire, contain protoxide of iron, mixed with 
the carbonates of manganese, lime, and magnesia, silicate of alumina, 
potash, phosphoric acid, sulphur in the state of bisulphide of iron, 
organic matter, and water. The latter ore—ironstone or clayband, 
as it is called—contains so many of these foreign substances that it 
is necessary it should be burnt or calcined in open heaps or in kilns 
before it is taken to the*blast-furnace; by this means much of the 
volatile matter is got rid of. The action in the furnace all depends 
upon the ore, or mixture of ores, used—for instance, with the richer 
hematite it resolves itself into little more than a question of melting, 
as there are few impurities to be got rid of, as some of this ore yields 
70 per cent. of pure iron, whilst with the argillaceous ironstone, yield- 
ing only from 30 to 40 per cent. of iron, a considerable amount of 
other matter has tobe extricated. Torid the iron of the other matter 
it is necessary that a flux should be used ; that most commonly em- 
ployed for this purpose is limestone. In the Black Country large 
quantities of limestone are obtained from the Upper Silurian mea- 
sures, which lie immediately under the coal measures, and are so 
uplifted at Dudley that they are exposed at the surface, and can 
easily be worked by means of cavernsor shafts. The top and bottom 
portions of the seam worked can only be utilised, as the interme- 
diate stratum islittle more than refuse ; the top is preferred for iron- 
smelting purposes. Now briefly to explain the chemical action in 
the blast-furnace. The proportion of the charges, as we have stated, 
all depends upon the quality of the ores used ; but, to speak parti- 
cularly of South Staffordshire, the furnace is charged with ore or 
calcined stone, coke, and limestone—that is, if what are called all 
mine pigs are to be made. These charges are slightly varied, accord- 
ing to the number of pigs required to be produced. In the furnace 
the ore has to be subjected to the action of carbonic oxide, so that 
it may be reduced and deprived of its oxygen, and then carburised, 
or charged with carbon, so as to become fusible. The iron ore when 
it is put into the furnace gradually descends, as that below it becomes 
purified, and is tapped off ; the heat near the top deprives it of its 
water and carbonic acid ; as it descends lower down the carbonic 
oxide generated in the furnace acts upon it as a reducing agent, and 
frees it from oxygen. It then becomes well mixed up with the flux, 
impregnated with carbon, and is thus rendered fusible, which it 
otherwise would not be ; it then accumulates in the hearth, and is 
tapped off every 12 hours, The slag or cinder floats on the top of 
the molten iron, and is continually flowing out at the fall of the 
furnace. The proper working of the furnace can be ascertained by 
the colour of the cinder, which is ordinarily of a bluish-grey tint, 
but should the furnace go wrong this will turn to a green, and some- 
times toa black. A very little matter will derange the working of 
a furnace ; one instance came under our notice within the last few 
days. By mistake in the night two barrows-full of improperly cal- 
cined ironstone were introduced into the furnace, the result was that 
in a short time the cinder ran quite black, denoting the presence in 
it of sulphur and oxide of iron, This showed that the uncalcined 
stone had fallen to the hearth of the furnace without being pro- 
perly reduced, and consequently the furnace was retarded in its work, 
and had to be probed and cleared, through the tuyere-houses and falls, 
of the cause of the interruption. 

We will now speak as to the form of the blast-furnace. The old- 
fashioned furnaces, some of which may yet be seen at work in the 
Black Country, were built of a square or rectangular shape on the 
outside ; the bottom was in some instances 40 ft. square, with arches 
for the tuyere-houses, and large cast-iron bearers over the falls. 
From the ground to a short distance above the height of the tuyere- 
houses there was little taper. upwards of the brickwork, but from 
that spot to the tunnel-head the square was gradually narrowed. 
Bars of iron having large cast-iron washers at the ends were placed 
at intervals through the brickwork to prevent its cracking when sub- 
jected to expansion from the heat, The more modern furnaces are 
round, and yet many of these are built on large square bottoms, but 
those to be preferred are supported upon inclining circular brick 
bottoms, or upon cast-iron columns. Those built after the latter 
fashion are not only more proportionate, and, therefore, more pleas- 
ing to the eye, but have important advantages, as they stand on a 
less area, and are far more convenient, in that the men can get with 
greater ease and speed about them to attend to the tuyeres, and work 
the blast-valves, Less material is used in the improved furnaces ; 
they are, therefore, more economical. The majority of modern fur- 
naces are built of red brick, and lined with fire or white bricks; and 
to prevent the cracking from expansion, wrought-iron hoops, screwed 
up tight by means of nuts and bolts, are placed round the body of 
the furnace at intervals from top to bottom, Other furnaces are 
built of bricks, and covered on the outside with acylinder of wrought- 
iron plates riveted together, the whole being mounted upon cast-iron 
columns, In these the brickwork is not near so thick as in those 
constructed entirely of bricks; they are light and neat in appear- 
ance, It is immaterial as to the exact form of the exterior of a 
blast-furnace, so that they are substantial, and yet not straggling 
and clumsy in appearance, but it is of the greatest importance that 
the Interior should be of a correct shape. There has been great di- 
versity of opinion upon this subject, but it is now pretty generally 
acknowledged that the inside of the furnace should be so constructed 
as to form no obstruction to the descent of the material, and, con- 
Fe erg the form usually adopted is a uniform curve from the 
a. to near the mouth, Some are almost cylindrical, tapering a 
ittle before reaching the hearth and the mouth. In the old furnaces 


tinually lodging, or scaffolding as it is termed here, and causing 
great inconvenience, 

It is desirable that the interior of a furnace should be made with 
a gradual slope or curve, having the largest diameter at or near the 
top of the bosh, and it should be studied that this diameter be not 
too great, or it will be impossible to eject a sufficiency of blast for 
the mass of materialin the centre. Although itis preferable to have 
but gradual slopes, yet it is necessary to take care that the slope be 
not too steep in the bosh just above the hearth, for it is requisite that 
the descent of the material should here be somewhat impeded, in or- 
der that the ore may be well saturated with carbon, and that oppor- 
tunity may be given for the proper working of the flux. All sharp 
angles should be avoided. The dimensions of the South Stafford- 
shire furnaces vary from about 40 to 50 ft. in height, and from 12 to 
18 ft. in diameter across the widest part of the boshes. The tops of 
the furnaces are generally surrounded by an iron platform, up to 
which the raw material is raised, and then thrown into the mouths 
of the furnaces, The material is raised from the ground to these 
platforms by means of lifts orinclines. The lifts are of two sorts— 
pneumatic lifts, worked by the air from the blast-engine, and ordi- 
nary vertical lifts, raised by a steam-engine employed for the pur- 
pose. The inclines are most common in the Black Country; upon 
these are worked wagons running on rails and a toothed ratchet. 
The wagon is loaded with barrows at the bottom of the incline, and 
drawn to the furnace top by a chain, which works on small rollers on 
the face of the incline, passing over a pulley at the top, and return- 
ing underneath to an engine placed near the bottom or side of the 
incline. The blast for iron smelting furnaces is produced by steam- 
engines. Those generally used are condensing beam-engines, having 
the steam-cylinder at one end of the beam and the blowing-cylinder 
or tub at the other, The air follows the piston in the blowing-cylin- 
der, having been admitted through leather flap-valves at either the 
top or bottom. Supposing the piston to be ascending, the air rushes 
through the bottom valves, filling the cylinder when the piston is at 
the top, preparatory to making its descent, at the commencement of 
which the valvesat the bottom are closed, and the air is forced through 
a valve, working a reverse way to the others, into the main, to be 
conveyed either to the ovensor the furnaces, Thesame action takes 
place each side of the piston, and the valves are so constructed over 
the entrances to the main as to prevent the return to the blast, 

A great improvement is made to the engines mentioned by allow- 
ing the beam to project at the blowing-cylinder end, and connecting 
it to a fly-wheel by the aidof a rodandcrank. By this addition the 
working of the engine is made much more regular, and the stroke is 
dependent upon the crank instead of the valves; consequently, there 
is less fear of accident from the engine wofking over its defined 
stroke. Blast-engines are sometimes made horizontal, having the 
steam and blowing cylindersin adirect line, It is not well to adopt 
this plan for large engines, as the weight of the pistons is apt to wear 
the cylinders oval; it would, therefore, be difficult to keep them tight. 
Other engines have the two cylinders in a vertical line, sometimes 
with the blowing-cylinder at the top and sometimes at the bottom. 
The former plan is the best, for, although the blowing-cylinder is 
much the larger of the two, it does not require so firm a foundation ; 
and when the steam-cylinder is over head the condensed steam, in 
the form of water, and the grease are continually running on to all 
beneath; but there is none of this from the blowing-cylinder. There 
are many blast-engines in Belgium having the blowing-cylinder over 
head, and these give great satisfaction. One engineering firm alone 
has made 50 of this class off the same patterns, The blast, in almost 
every instance, before going into the furnaces, is heated in ovens or 
stoves, as the use of hot-blast causes a great saving of fuel. Mr. 
Neilson, of Glasgow, invented the process of heating blast in 1828, 
His first apparatus consisted simply of a wrought-iron box, under 
which a fire was placed, and through this the blast was conveyed to 
the tuyere. Many improvements were made upon this plan, and at 
last the well-known syphon-pipe oven was arrived at. This consists 
of two horizontal mains placed parallel to each other, having sockets 
on the upper surface, Into these sockets are placed the syphon-pipes 
vertically, one leg of the pipe fixed in each main. These pipes gra- 
dually lessen in width towards the bend at the top, and are placed 
in rows of 12 and upwards to each oven. The fire-grate is between 
the two mains, In the centre of the influx-main there is a partition, 
so that the blast passes up half the number of syphon-pipes into the 
opposite main, and returns through the other half of the pipes into 
the first main, and from thence to the tuyeres. Most of the other 
ovens are on a similar principal to those described; the difference 
is in the placing of the pipes, which are sometimes fixed in a cir- 
cular shape, and at other times in an oval. In these ovens the legs 
of the pipes are close together. We must leave our notice of the 
latest improvements for a future article. 





THE IRONWORKS OF YORKSHIRE. 
THE PARKGATE IRON COMPANY—OUR COAST DEFENCES, &c. 


Of the various ironworks in South Yorkshire the largest and most 
important are those of the Parkgate Company, situate about two miles 
from Rotherham. There are, in fact, two establishments, the Park- 
gate and the Holmes, The last-named place has long been noted as 
the seat of one of the oldest ironworks in the county, and in connec- 
tion with them are some interesting historical facts, So far back as 
1746 Samuel Walker, who when 12 years of age was left an orphan, 
without property and with little education, by great diligence and per- 
severance managed to live by keeping a small school, a few miles 
from Rotherham. From setting up sun-dials, and similar odd jobs, 
during his spare hours, he became well known and respected by some 
of the leading families in the district, and with the aid of the Mar- 
quis of Rockingham and others he wasenabled tocommence & fou ndry 
on asmall scale. Under his careful management the works rapidly 
extended, and became the largest and most important in the district, 
so that in 1793 they were valued at 134,000/., and three years later 
(in 1796) their value had increased to 213,0002, The money so ra- 
pidly acquired was principally for war material, large numbers of 
cannon having been cast before and during the French and American 
war, for the English Government, At one period the works were 
under the management of the celebrated Thomas Paine, prior to his 
going to France, and the site of his residence is now pointed out. At 
the Holmes were produced the large iron bridges for Sunderland, 


about 1800 persons, They have two furnaces in blast at the Holmes, 
and a third in course of erection. At Parkgate there is only one fur- 
nace, but the site for two more has been marked out, so that the pro- 
duction of iron for the works will be very considerably more than at 
present. There is some very fine ore near to the works, but a good 
deal is being imported from Wellingborough for mixture with the 
local stone, from the works of Messrs. Butlin and Co., and who are 
now sending large quantities into both Yorkshire and Derbyshire ; 
and as the Northamptonshire stone is found highly silicious itis well 
adapted for mixing with others more or less argillaceous, A large 
quantity of pig-iron, however, is imported from other districts, the 
company using many thousands of tons yearly. But it is now found 
advantageous to produce most of the pig at the works, seeing that 
there are several large collieries close at hand, including those of 
Earl Fitzwilliam, the Aldwarke Main, the Holmes, &c., whilst the 
company have a large number of coke ovens attached to the iron- 
works, Amongst the principal products at Parkgate are plates, rails, 
hoops, and merchantiron generally ; but at the present time the com- 
pany are extensively engaged in the manufacture of shields for the 
defence of our coast, and for which the Government have recently 
given out some very large orders, They are wrought-iron plates, of 
the best material, and made with great care, as nearly all of them 
are very minutely examined, so as to detect the slightest flaw. In 
one of the fitting-rooms where the shields were being prepared there 
was @ large and varied assortment of working machinery, including 
six planing and three drilling machines, four lathes, four slotting 
machines, and a screw-making machine, amongst the makers being 
Thwaites and Garbut, of Bradford, and Maclea, of Manchester. The 
machinery was driven by a 48-horse power horizontal engine, In 
the second fitting-shop we found one of the shields complete, and 
ready for sending to its destination, which had painted on it Graves- 
end. It was about 18 ft.6in. long, and 9ft.4in. high. Those shields 
appear to represent the framework, and to which heavy iron plates 
will be added. There are pillars on each side, all the iron being } in, 
thick, whilst there is an open space in the centre, about 5 ft. in length 
by 3 ft. in depth, presumably the cannon port, and for certain fit- 
tings. As the plates are double all round the thickness will be 1} in., 
and the shield will weigh upwards of 15 tons. When removed to the 
place of their destination the shields will be supplemented by the 
heavy armour-plates, which, we understand, are being made by the 
Messrs. Cammell and Co., of Sheffield. These will consist of three 
plates, each 5 in. in thickness, having between each a layer of some 
peculiar composition. Such will be the nature of the armour for the 
defence of our coasts, and it will be a shot or shell of no ordinary 
character indeed that will penetrate that vast thickness of metal, 
combined with other material, the iron alone being nearly a foot and 
a half in thickness, 

Another class of shields, some of them being intended for Wey- 
mouth, were in course of being finished, One of them was 13 ft, 
long, 7 ft. high, and 7 ft. wide at the base, all of fine wrought-iron, 
It was made similar to the one previously described, but to add to 
its strength it was very strongly rivetted, so that in each shield there 
would be upwards of 6000 rivet holes, the weight being about 15 tons, 
In the same place were also being made on account of the Govern- 
ment some port or cannon frames 5 ft. 104 in. in length by 5} ft., 
and weighing about 1 ton cach. There is an opening in the centre 
for the guns, and the frames are made of three thicknesses of iron 
rivetted together, each plate 1 in. thick, They are put together in 
sections, there being about 20 pieces in all, and with mitred joints, 
In connection with the shields are some rather unique machinery, 
including some fine multitubular drilling machines, Theyare driven 
by hydraulic power, one powerful pump being sufficient to keep three 
of them going. One of them, made by Ormerod and Co., of Man- 
chester, drilled from 30 to 100 holes at a time, as required. 

Great care is also taken as to the quality of the iron used for mak- 
ing the shields, and one or two members of the corps of Royal En- 
gineers are constantly in the works testing the plates; whilst there 
we saw the tensile strength of a piece 1°33 by ‘72 tested. It was the 
cross way of the grain, and broke after being put to a strain of fully 
19 tons. The fracture was fine, and very fibrous, and the metal re- 
duced in sectional area 1°29 hy *65. 

There are several fine mills in different parts of the works, which 
cover a vast area of ground. In No. | forge there are two plate 
mills, 18-in. trains, with six heating furnaces. There are two engines, 
equal to 96-horse power, with a small one for driving the shears, 
There is also an excellent rail mill, a 19-in, train, with 12 heating 
and 2 re-heating furnaces, with straitening and punching presses, 
The engines are a 40-horse power and a 50-horse one. A blooming 
mill in the same place is driven by an engine of 18-horse power, and 
a rail cutter by one of 10-horse power. About 600 tons of rails are 
produced weekly. 

The merchant mill is a 16-in. train, and connected with it are six 
heating furnaces. In the girder shop there is a 28-horse power en- 
gine, and in the new guide mill(there are two guide mills) there are 
two engines—one of 40-horse power and another for the scrap shears 
of 10-horse power. In the different forges there are a large number 
of heating furnaces, an annealing furnace, &c. The engines alto- 
gether are upwards of 520-horse power, whilst there are no less than 
half-a-dozen steam-hammers, varying in size from 18 to 48-horse 
power, together with all the usual appliances and machinery requi- 
site for the economising of labour, and the production in the speediest 
manner of every description of iron. Apart from the mills and fitting 
departments there is afoundry where the necessary castings for the 
manufactured iron branches are made, together with the usual work- 
shops for a first-class establishment. There are also gasworks for 
lighting the place, with a locomotive engine for conveying the ma- 
terial to and from the works. 

Of puddling-furnaces there are at the present time no less than 
84 at work, by far the largest number in the district. There are, 
however, some prtent ones beingerected. One of the latter had com- 
menced working for the first time whilst we were being shown round, 
and there was quite a crowd of puddlers watching it with an all-ab- 
sorbing interest, as that body, as arule, look upon all inventions for 
puddling iron as innovations specially designed with a view to their 
injury, It was apparent, however, that no room was left for fault- 
finding, but plenty for disappointment at what was evidently a 
success. The patentee of the furnace is Mr, Caddick, of Ebbw Vale, 
South Wales. It is what may be termed a double furnace, being 
worked at the same time at the opposite sides, so that two heats are 
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At the present time the Parkgate Company give employment to 
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so that a great saving of fuel is effected. By an arrangement of 
columns of water in pipes at each side of the door, not onlyis there 
a saving in the fettling, but the place before the grate where the 
puddler is at work is kept very cool, The working of the furnace 
appeared to be such that it could not be otherwise than satisfactory, 
whilst the temperature alone ought to be a sufficient inducement for 
the puddlers to give the invention their hearty good wishes, 

One of the specialities now being produced at the Parkgate Works 
consists of a puddled steel-headed rail, which for tenacity and dura- 
bility is said to be fully equal to the Bessemer, It has been brought 
out by Mr. J. Bichards, the able and enterprising manager of the 
works. It is made of. the best pig-iron, and the steel prepared by a 

rocess peculiar to that gentleman. Some years since, when Mr. 
Richards was managing the Round Oaks Works, belonging to Marl 
Dudley, he made some rails ona similar principle to those now being 
constructed, and they were putdown on theline near to Crewe. They 
were tested and found to be all that could be desired, so far as regards 
their wearing properties. Recently the attention of some of engi- 
neers of one or two of the leading railway companies was drawn by 
some means to the old rail, and the result has been that Mr. Richards 

3 received some considerable orders for them, Some specimens 
| aden to us by Mr. Richards, and which had been tested in almost 
every way, clearly demonstrated the fact that they would stand al- 
most any strain, They could be bent, but unlike the Bessemer, could 
not be broken. The material would double up or might be twisted 
into any form. It was very hard, and the fibre was of a fine crys- 
talline character. The rails named, like those made of Bessemer, are 
well adapted for those portions of railways where the traffic going 
over them is very heavy, owing to the length of time they will last. 
On some of the principal lines where something like 15,000 tons of 
rails are put down annually a saving of about 2/. per ton-would be 
effected as compared with the Bessemer rail. Some fine specimens 
of the material were shown to us, which had been ordered by the 
Ottoman Government. There is, therefore, every ground to believe 
that the rail, for which at present there are some large orders in 
hand, will meet with considerable support from both home and 
foreign railway companies, when its quality and value have been 
more completely tested. 





COLLIERIES IN NORTH DURHAM, THEIR WORKINGS AND 
MACHINERY—No. IX, 


EAST TANFIELD, TANFIELD LEA, SOUTH TANFIELD, AND TAN- 
FIELD Moor COLLIERIES, as described in the Supplement to last 
week’s Journal, are under the ownership of Messrs. James Joicey and 
Company. At Tanfield Moor and South Tanfield properties the whole 
series of seams usually found in the Tyne and Wear districts are said 
to exist, as follows :— Corresponding names in Pelton 

Names in Tanfield district. Thickness, and Wear district. 
1,—Shield row SCAM .eccrccesccccesecececese Sft.6in.... Three-quarter seam 
Sa eh Ene splint 5 _ 4 8 see Five-quarter 






3.—Brass Thill seam .......+. eccceccece coosce & 8 cece ie ot seam 
Maudlin seam 

4.—Hutton seam ....see- eocccee eoecccccce eco 6 C6 we Low Main 
5.—Main coal, or LOW Main ...cceceseceseee 3 8 «ee. Hutton seam 
6.—Harvey seam .......+6 i ecccccvecccescccce - +++» Harvey seam 
7.—Busty Bank seam—Top coal,..... 2ft.6in. +++» Busty Bank seam 

Band, good 0 8 

fire-clay ad 

Coal oe O 6 

Band 9 1 

Coal cecerceose 2 Ow 5 9 


8,—Brockwell seam—Top coal ...... 2ft.0in. sees Brockwell seam 


Good fire-clay.. 1 0 ; 
Bottom coal.... 2 O= 5 0 
Fire-clay, inferior. 

A remarkable featureof the Tanfield district is, thatthe coal seams 
are all of good coking quality; the lower coals in particular produce 
coke of pure quality. At Tanfield Moor the No. 4, or Hutton seam, 
is the prime coal, and now nearly exhausted. Those above it are to 
& great extent worked, It will be seen by the above list that this 
seam is formed by the running together of the Maudlin and Low 
Main seams of Pelton district. In former years, when the seams of 
coal were worked at isolated and far apart places, the difficulty or 
inattention in identifying the seams is shown by giving aseam three 
or four different names in as many different districts ; also by giving 
the name of Hutton to two different seams. This name (originat- 
ing probably in the Tanfield district) has been adopted for what was 
supposed to be the same seam in Pelton, but which, by the fuller de- 
velopment of the coal measures, is now proved to be a seam below 
that, in Tanfield district. At East Tanfield pit the highest coal is the 
Main coal, those above being denuded. Between this and Tanfield 
Lea pit, however, a downthrow fault to the west of 50 fms. occurs, 
which throws in most of the seams on the dip side of the fault. 

EAst TANFIELD COLLIERY.—Opened in 1844, Twocoal pits sunk 
10 yards apart, one 30 fms. in depth to the Main coal, with a special 
upcast about half a mile distant. The other coal pit is sunk to the 
Brockwell seam, 78 fms, in depth, intersecting the Busty Bank seam 
at 60 fms. The upcast for these two mines is about 200 yards dis- 
tance to the west, sunk to the Busty Bank seam, where a furnace is 
placed. From the Busty Bank and Brockwell seams about 370 tons 
of coal is raised per day in two-decked cages, two 8-cwt. tubsin each 
cage, from their respective levels, with a beam winding-engine of 
24-in, cylinder, 6-ft. stroke, 10}-ft. cylindrical drum, The maincoal 
winding-engine has 15-in. cylinder, 3 ft, 4in. stroke, with a beam 
resting on cast-iron standards, flat hemp-rope, drums 2 ft, in dia- 
meter at first lap. The depth to the Main coal is 16 fms.; about 
70 tons of coal raised per day with single-tub cages. The pump- 
shaft, sunk to the Brockwell seam, is 30 yards from the coal pit. 
Pumping-engine with single beam, lifting from both ends of it (as 
described in West Pelton engines), has 34-in. cylinder, 6-ft, stroke ; it 
raises water in two lifts from the depth of 78 fms. ; lower lift in the 
pit is 39 fms., 13-in. bucket, 6-ft. stroke ; upper lift ina staple at 
back of house, 39 fms., 12-in. bucket, 7-ft. stroke. This engine goes 
day and night, about four strokes per minute. Main and tail-crabs 
and jack-gin are erected at this and the other pump-shafts, after- 
wards described. Another pumping-engine is placed at the extreme 
dip of this property, at Causey, for draining the Main coal seam 
only. It has one 20-in, horizontal cylinder, 3-ft. stroke, and works 
a lift of 16 fms., 12-in. bucket, from the end of its shaft by means of 
a crank and pumping-beam below. Another engine at East Tan. | 
field pit, originally a sinking engine, is now used for hauling laden} 
wagons from the screens up a bank 130 yards in length, to a height | 
sufficient for them to run to the coke ovens by gravity. This engine | 
has one 20-in. horizontal cylinder, 3-ft. stroke, acting direct to jack | 
rope-drum, 5 ft. in diameter, and by wheels in ratio of 1 to 3, gives 
motion to two 4-ft. drums on one shaft for working this bank. These | 
two drums may be put in or out of gear by aslide carriage, and also 
by a clutch at the side of each drum, The main rope hauls wagons 
up the bank by means of a return wheel at the top of it; the tail | 
rope is used merely to pull the main rope back again, as the empty | 
wagons return to the screens by another road. A hauling engine is 
placed in the Main coal seam, 20 yardsfrom tae pit; it has two 16-in. | 
horizontal cylinders, 3-ft. stroke, direct acting, and works an east | 
plane 1400 yards in length, 30 tubs per set, by means of an endless | 
rope. The rope is passed three times over two three-grooved wheels 
6 ft, in diameter, similar to a pair of blocks, thence it is passed over | 
another 6-ft. wheel, with balance weight attached to tighten the rope, | 
from thence the rope is taken in the contrary direction to the engine | 
plane. Seven boilers supply the East Tanfield pit engines (includ- | 
ing that at Clay mill) with high pressure steam, 27 Ibs. pressure; five 
of these are 30 by 6 ft.; two, 21} by 5 ft., all uncovered ; steam from 
these is taken down to the underground engine in pipes, the escape | 
steam is brought through the same pit in pipes. The Main coal seam | 
is got on the bord and pillarsystem; pillars are 30 by 12 yards, more | 
recently they have been made 22 yards square with advantage s| 
bords, 4 yards ; walls, 2 yards in width. The pillars in the Busty | 
Bank seam are now made 60 by 30 yards. The Brockwell seam is 
intended to be got on a system of wide work, combined with large | 
pillars (50 to 100 yards) and narrow work as outlets for the convey- 
ance of coal from the faces of work, No safety-lamps are used. 

The whole of the coal raised at East Tanfield is used for coke 
making. There are 224 coke ovens—one double row at East Tanfield 


of 80 ovens, with main flue and four chimnies, 45 ft. in height of flue : 
these are dome-shaped, 10} ft, in diameter. There are 144 similar | 


ovens at Tanfield Lea supplied with coal from this pit; the ovens 
are all charged at the doors, and the coke is drawn by rake. Gas- 
works supply the top of the pit, screens, engine-houses, and clay- 
mill ; it is also taken down the pit; there are 54 gas lights in the 
Main coal and Busty Bank seams at and near the pit. 

In the brickworks common red bricks and pipes are moulded by 
machinery, surfaceclay isused. Theengine hasa 16-in. horizontal cy- 
linder, 24-ft. stroke. The clay, after passing the pug-mill, is forced 
through dies by means of two rams, forming 2-in. drain pipes ; these 
come out horizontally, and are afterwards cut by wires, From another 
horizontal pug-mill the clay for bricks is thrown out by the knives, 
passes between a pair of rolls, thence through a die, after which the 
required breadth of brick is cut by wires. Flooring tiles and pantiles 
are also made, and pressed by separate machines ; 12-in, drain pipes 
are also made by a vertical hand machine. 

TANFIELD LEA CoLLiERY.—Eight old pits now abandoned have 
been formerly used for the raising of coal. The present coal pits are 
two, opened in 1831, 12 yards apart. One 10 ft. in diameter is sunk 
to the Brass-thill seam, 32 fms, in depth; the other is 11 ft. in dia- 
meter, 75 fms. in depth to the Main coal seam, and is divided by 
wood brattice for pump and coal shafts. The winding-engine for 
the latter pitisa lever condensing engine, 26-in. cylinder, 5-ft. stroke, 
9}-ft, cylindrical drum; one boiler 28} by 6 ft., 20 Ibs. pressure. 
About 80 tons of coal are raised per day in single-tub cages, The 
Hutton and Main coal seams are worked; the former is in course of 
opening out. Pillars 30 by 10 yards. The Hutton seam coal is 
lowered down to the Maincoal by anincline. The Brass-thill wind- 
ing-engine has one 20-in. horizontal cylinder, 3-ft. stroke, direct- 
acting, non-condensing; 74-ft. cylindrical drum, with two boilers 
30 by 6 ft., 27 Ibs. pressure. About 400 tons of coal are raised per 
day in single-tub cages from the Five-quarter and Brass-thill seams ; 
the Five-quarter is sent down by incline to the Brass-thill seam, 
Pillars 22 yards squares. The pumping-engine is a single beam at- 
mospheric and condensing engine, with 68-in. cylinder, 8-ft. stroke, 
with separate condenser: two boilers 26 by 8 ft. steam at 10 lbs, 
pressure acting on the under side of the piston. Water is raised in 
three lifts of 20 fms.each; the lower lift 13-in. bucket, middle 12}-in., 
top lift 124-in. bucket, All these are at the outer end of the beam, 
and 8-ft. stroke. This engine goes eight strokes per minute for 
12 hours each day. The upcast pit for Tanfield Lea Mines is an old 
pit deepened.to the Hutton seam, about 400 yards from the coal pits, 
with furnace at the bottom. The principal workshops for East Tan- 
field, Tanfield Lea, and Tanfield Moorare here. There is one 10-in. 
horizontal engine, with boiler 12 by 4 ft., for driving circular saws, 

TANFIELD Moor CoLuiery.—This is the oldest of the four col- 
lieries, and mining has been carried on here probably for 200 years. 
The greater portion of the upper seams is exhausted—that is, those 
above the Maincoal. There are 22 abandoned pits on this property, 
which were formerly used for raising coal. The present coal pit has 
been 102 years in use for coal work. Several of the old railways can 
still be traced, which were used for conveying coal from Tanfield 
Moor and Tanfield Lea Collieries. One of these passes over the cele- 
brated Tanfield arch, built in 1727, on the route to the Tyne at Teams, 
where the coal was shipped into keels. Horse traction and wooden 
rails were used at this date. It may be observed here that wooden 
rails were first used about the year 1632. Cast-iron rails were in- 
troduced about 1794, and wrought-iron rails about the year 1815, in 
the northern coal field. At the present time coal and coke from the 
East Tanfield, Tanfield Lea, and Tanfield Moor Collieries are con- 
veyed away for shipment by the Brandling Junction section of the 
North-Eastern Railway system, which passes near these collieries on 
its route to Annfield Plane. 

The Shield Row seam only is now got at Tanfield Moor Pit; the 
depth to this seam is 30 fms.; about 700 tons of coal is raised per day, 
in two-decked cages, two 8-cwt. tubs in each cage. Lever winding- 
engine, of 26-in, cylinder, 5-ft. stroke, 9} ft. cylindrical drum ; two 
boilers, 28 by 6 ft., and two 24} by 6 ft.; 27 lbs, pressure of steam, 
Boiler-feeder 9-in, inverted cylinder, 6-in. ram, 10-in. stroke; the 
boilers are usually fed by the winding-engine, and the small engine 
is in reserve for this purpose. The Tanfield Moor pumping-engine 
is placed about 800 yards eastward of the coal pit. This engine has 
an open-topped cylinder, and is one of Newcomen’s principle, being 
regarded now as a curiosity ; the steam is condensed in the cylinder 
under the piston; the cylinder is 48 in. in diameter, 7-ft. stroke ; it 
has beenin action here 98 years, and was used at North Biddick Col- 
liery for 18 years previous ; made in 1754, it only ceased working six 
months ago, There are two haystack boilers to supply it with steam, 
at 5lbs, pressure; these are each fed by a vertical pipe and kettle at 
the top, with a valve regulated by the float, and according to the 
height of water in the boiler. In case of undue pressure the water 
would be blown out at the top of the pipe. The boilers and pipes 
are roofed over, which prevents the action of frost in the pipes. 
This is considered a safe method of feeding, and might be applied 
with advantage in higher pressures, Many of these old boilers may 
be easily pierced with a knife; the incrustation on the inside, formed 
by long use, becomes the strongest part of them. Water was raised 
in two lifts by this engine, from the outer end of the beam—the lower 
lift is 14 fms., 13-in. bucket ; upper lift, 20 fms,, 12}-in. bucket, de- 
livering to an adit 27 fms, below the surface ; depth of pit, 61 fms, 
Since the stoppage of this engine the water has been allowed to ac- 
cumulate, until it flows over to the Tanfield Lea engine. The first 
engine erected on Newcomen’s principle was at Oxclose, another at 
Norwood, and the third at Byker, in 1714, In the year 1769 there 
were 99 of Newcomen’s engines used in raising water from mines in 
the northern cou! field, the largest of which was at Benwell Colliery, 
with 75-in, cylinder. 

A hauling-engine is placed in the Brass Hill seam, at Tanfield 
Moor, but is now out of use, as that seam is not at present worked, 
The engine has two 16-inch horizontal cylinders, 3-ft. stroke, wheels 
in ratio of 1 to 3; cylinders about 5 ft. apart at their centres. One 
ilrum is placed on each side of the engines, 4 ft. in diameter, 2 ft. 
wide, on separate shafts, with slide carriages, for main and tail ropes, 
which are used throughout the plane, The engine is placed 70 yards 
south-west from the pit; the engine-plane is 1600 yards in length, 
south-west and south in direction, undulating in gradient; at 1200 
yards inbye a branch of 250 yards to the east takes off ; 44 tubs are 





run with each set. Steam is brought from the surface boilers, and 
the escape steam is taken up the pit again inpipes. The upcast and 
furnace for Tanfield Moor Mines is about 400 yards from the coal 
pit. Forty coke ovens are erected at Tanfield Moor, resembling those 
at East Tanfield, with main flue and two chimnies, The Shield-row 
coal is used, which produces a hard description of coke. 

SouTH TANFIELD COLLIERY.—Opened in 1837, This property at 
that period had been untouched. There is one coal pit 10 ft. in 
diameter, sunk to the Brass-thill seam, 50 fms, in depth ; a portion 
of this is partitioned off for the pumps. Beam winding-engine has 
22-inch cylinder, 5-ft. stroke, 9-ft. cylindrical drum; about 450 tons 
of coal raised per day from the Shield Row and Brass-thill seams, in 
two-decked cages, two 8-cwt. tubs ineach cage. The upcast pit and 
furnace is 80 yards distant from the coal pit. The pumping-engine, 
single beam, 30-inch open top cylinder, 4-ft. stroke, with condenser 
separate, raises water in two lifts at the outer end of the beam; lower 
lift 25 fms., 9}-in. bucket; upper lift 25 fms., 10}-in. bucket, 4-ft. 
stroke. The engine makes seven strokes per minute, 12 hours in the 
day. The back of the beam is weighted, 25 lbs, steam pressure is used 
under the piston, Another coal pit is being sunk to the Hutton seam, 
20 yards distant from the former, 10 ft. in diameter ; its present depth 
is 70 fms. A lever winding-engine, erected in 1870 by J. and G. 
Joicey and Co., Newcastle-on-Tyne, has 28-in, cylinder, 5-ft. stroke, 
114-ft. cylindrical drum, Four plain boilers, 30 by 6 ft., one 273 by 
6 ft., one 29 by 6 ft., supply these engines with steam at 30 Ibs, pres- 
sure, The sinkingengine has a 12-in, horizontal engine, 2}-ft. stroke; 
wheels in ratio of 1 to 3, one 4-ft. drum, and a tubular boiler near it. 
There are the usual workshops here, and one 12-in, horizontal engine 
to drive the circular saws. Fire-bricks are made of good quality 
from the fire-clay under the Brass-thill seam. The clay mill, con- 
sisting of one pair of stones, elevator, riddle, and pug-mill, is driven 
by a 14-in. lever engine, 3-ft.stroke. About 5000 bricks are moulded 
per day. Five kilns, each contain about 7000 bricks, have each three 
fires in front, anda chimney. There are 73 coke-ovens erected here, 
dome-shaped, 10 and 11 ft, in diameter ; these utilise the whole of the 
small coal produced by screening. These ovens are also provided with 








Re 
main flues and chimneys. The coal and coke is conveyed away from 
this colliery by the Stanhope and Tyne Railway for shipment, This 
railway was opened 40 years ago, and is extended also to Annfield 
Plane, receiving traffic from a large number of collieries in its route, 





THE Export CoAL TRADE.—The exports of coal from the United 
Kingdom in January showed a considerable falling off, having been 
only 559,690 tons, as compared with 758,614 tons in January, 1870, 
and 634,968 tons in January, 1869. The exports to France showed 
@ great diminution—a diminution which accounted toa great extent 
for the decline which the exports generally presented. Thus we sent 
the French in January only 105,677 tons of coal, as compared with 
191,279 tons in January, 1870, and 168,978 tons in January, 1869, 
The exports of coal increased in January to Russia, Brazil, and In- 
dia ; but they seem to have decreased in almost every other direction, 
The value of the coal exported in January was 280,671. as compared 
with 369,507/. in January, 1870, and 322,621/. in January, 1869, In 
these totals France figured for 47,3417., 83,682/., and 76,4292, 





BOARDS OF CONCILIATION BETWEEN EMPLOYERS AND 
EMPLOYED. 


Mr. RuPERT KETTLE and those other members of the Social Sci. 
ence Association, who are laudably anxious to see an end of all open 
strife between men and masters, believe that the time has arrived 
when arguments upon the laws governing the productive operations 
of labour and capital should bring forth some working result. Hence, 
Mr. KETTLE had no objection to speak, and the rest to listen and 
debate, on the 30th of last month, when there was a sessional sitting, 
to discuss the very important topic. The Society for Promoting the 
Amendment of the Law is united with the Social Science Association, 
and the question was one of especial interest to lawyers, for Mr, 
KETTLE, himself a barrister, proposed not only to give his mature 
views upon the whole subject, but likewise to show what was required 
to give the boards further success. Lawyers, as well as men of bu- 
siness, were, therefore, amongst the 28 gentlemen who were present, 
The fact is noteworthy, because of the upshot of the meeting. This 
was a resolution requesting the Council of the Association to procure 
the insertion, in any Bill before Parliament, next session, clauses to 
secure for modern boards of arbitration, formed to settle trade dis. 
putes, the provisions of the Act of Geo. IV., c. 96, or to provide some 
other means for enforcing the attendance of parties and witnesses, 
and the production of books, papers, and documents before such 
boards, and for the enforcement of awards made by the boards. If 
this course should be pursued, and such a clause become law, then 
dignity and certainty will be imparted to arbitration to an extent 
that does not now characterise its proceedings. It may be true, as 
indeed was urged, that arbitration can be enforced at Common Law, 
before one master and one man, and it might, therefore, seem diffi. 
cult to men without experience in such matters to understand why, 
with almost equal ease, it could not be enforced when there were six 
masters and sixty men, To this the practical difficulty is that the 
men, as it was pointed out, are worth nothing, and that to enforce 
an award against them might be altogether useless, for they would 
have nothing to lose. With the general adoption of arbitration, 
however, a much more forcible remedy might be secured, to the ex- 
tent of distraint, or even arrest. The point is of much significance, 
because it is the want of the ability to effectually enforce awards that 
is retarding the progress of the principle of arbitration. No small 
indication of its necessity is found in the fact that it was to this point 
that the proposition of Mr. KETTLE led up. If, therefore, such an 
additional power has seemed necessary to him, with all his experi- 
ence, that fact is of itself a powerful appeal in its favour. Further, 
its source is conclusive as to the effect which it will have upon the 
principle of arbitration, A man who has spent the best years of his 
life in assisting to bring arbitration to the point at which it stands, 
would not now advocate aught but what it may be confidently infer- 
red will tend to its consolidation. We hope that the resolution will 
have legal embodiment in an early Act of Parliament. 

Meantime, let employers and employed together who have not yet 
adopted conciliation and arbitration, or other methods, such as part- 
nerships of industry, of preventing ruinous hostility, reflect upon the 
indisputably economical method which arbitration presents of ad- 
justing differences that must now and again inevitably arise. Em- 
ployers and employed take up a false position whenever they ima- 
gine that employment is other than a matter of bargain and sale, 
Mr. KETTLE reminds us that the Communist would say that the 
workman is entitled to that which is reasonably sufficient to supply 
his natural wants in exchange, “because he is a man and a citizen.’” 
The Humanitarian comes in and says, he is so entitled “ because he 
is a man and a brother.” Whilst the arbitrator, on the contrary, in 
estimating the exchangeable value of the man’s labour persists in 
saying that he is entitled to so much “ because he is a blacksmith, 
because he is a weaver, because he is a carpenter,”’ Nor does he 
believe that any alteration in the conventional form of bargaining 
is required between the buyer and seller of unskilled labour. The 
influences which in this old society, and around the ever-increasing 
group of unskilled men, and by which the conditions of the employ- 
ment are determined, are in Mr, KETTLE’S view far beyond the 
reach of any board of arbitration. Politics and sentiment, socialism 
and philanthropy, must all be eliminated from this question. Itcan 
be discussed only upon the principles of the Economist. This man 
lays it down that a fair day’s wages is the price which the day’s la- 
bour would then and there bring in the open market, In sucha view 
Mr. KETTLE heartily concurs; and it is because his experience has 
taught him that in boards of conciliation and arbitration we have 
the only real open market for skilled labour that he advocates their 
establishment. He seeks to make them a labour martin which upon 
particular days the buyers and sellers may meet in separate groups, 
and having considered the pros and cons of present value, after- 
wards join together to determine by discussion the price of the day. 
By this means the resulting mean price would be arrived at, in the 
fixing of which the judgment and the information of the dealers 
would have contributed. There would, in fact, be all the effect of 
individual competition brought out in one general result, Having 
in these negociations settled the market price of labour, and agreed 
upon a contract, the parties, Mr, KETTLE very correctly urges, may in 
most industries fairly buy and sell, not for to-day only, but like- 
wise for to-morrow. Upon this point he speaks as last week we 
hinted he had spoken in connection with the most recent labour dis- 
organisation, in which our readers are interested :— 

“ Although this subject of fixing a future rate of wages is a matter of substance 
rather than that of form, which I am now upon, I take the liberty of saying a 
few words upon it, because it not only involves one of the master fallacies we 
have to contend with in establishing boards of arbitration, but is pressed upon 
our attention at the present time by the sad state of things existing in the iron 
manufacturing districts of Scotland. Ispeak of this from reports in newspapers 
only, and without any personal knowledge of the facts. It seems, then, thata 
dispute arose in the autumn of last year as to the scale of wages in the trade. 
This was referred to Mr. ANDERSON, the member for Glasgow; the men in the 
meantime to go on working, subject to a back reckoning to be had upon the 
basis of his award. After a long and patient investigation, ay award was made 
which determined what the men should be paid for current Work, and for that 
which had been done pending the settlement by arbitration. The umpire does 
not appear, so far as I can learn, to have been asked to decide for how long the 
awarded rate of wages was to be pald; the masters believing, I am bound to 
presume, that the facts as to the state of trade had changed since the time to 
which the evidence before the arbitrator related, gave, soon after the award was 
published, notice for a reduction. This has led to a strike, and now—whilst we 
are assembled here—that great trade is losing to employers and workmen money 
at the rate of at least 30,000/. for every week the strike lasts.”’ 

To limit workmen to the selling of their labour retail in parcels 
of a week would in modern times, Mr, KETTLE urges, be as unfair 
as bringing back the dealers in other commodities to the antiquated 
system of a “pitched” market. Wages transactions between mas~ 
ters and men should undoubtedly be regarded, as we last week tried 
to urge, in relation to their prospeetive advantages. And we fully 
agree with Mr. KETTLE when he says :— 

** The duty of a board of arbitration does not end with the making of a con- 
tract of hiring ; it affords important assistance in carrying out that course. 
Many intelligent persons will think that when an agreement is settled and re- 
duced to wriuing—a course I advise in all cases—that it will be then quite easy 
to interpret it. This is, in practice, found not to beso. Even Acts of Parlia- 
ment, upon the wording of which so much care is bestowed, are often ambiguous, 
or in the technology of my profession, ‘insensible.’ Both employer and men 
men have confidenee in their contracts, when they know there is an impartia 
and popularly informed tribunal which can he called. upon to put upon them & 
bindivg interpretation. Whe minor differences’ awive, such as do not om 
great trade interests—differenc es often commegclng Wise personal quarrel 
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anstill we do trust that, in view of the changes that are before us, 
an remembering the marked success, as well to masters as to men, 
which has hitherto attended the working of the co-partneries we have 
mentioned, masters and men will alike look to them as their ultimate 
aim, even though at present there may not be a few cases in which 
Boards of Conciliation and Arbitration are the most practicable. 





INDUSTRIAL AND TECHNICAL EDUCATION. 


§rr,—I have to thank you for the very able article which appeared 
in the Mining Journal on Jan. 14 on the National University, and | 
hope you will permit me at the same time to thank “ A. O. F.” for 
hie kind and suggestive letter, which you published on the 4th inst, 
{ may also say that I shall be happy at all times to send papers, and, 
indeed, every information, to such of your readers as take an interest 
in technical education if they will favour me with their addresses, 

For the information of “ A. O. F.” and others who take an interest 
in the subject of the degrees to be granted, and the decorations which 
ought to accompany them, I desire to state that the promoters of the 
National University have made extensive enquiries into the practice 
of the German, French, and other technical colleges, and have also 
some well-matured opinions of their own on the subject. It was, 
however, thought desirable not to make this a prominent feature in 
the early programme and reports. The first thing to be ascertained, 
in their judgment, being does the English nation desire to have a 
new university, which sha!l embody and teach the science, art, and 
literature of the present instead of those of past ages? And if so, 
from what sources are the funds to be obtained to maintain a vast 
institution able to minister to the ever-increasing wants of Great 
Britain and her colonies?) When the Royal Charter is obtained, I 
take it for granted that a body of learned men will be appointed to 
determine all those matters of detail: a great number of suggestions 
will be laid before them, not forgetting “ A. O, F.’s” excellent letter. 

It may, perhaps, interest many of your readers if I state generally 
what the views of the promoters of the National University are as 
to the steps to be taken to make the institution a success, It appears 
to them that the first thing necessary is to make the want of science 
and art teaching, applied to trades and commerce, felt everywhere ; 
and beyond this, to submit a grand scheme upon which public opinion 
can be organised. It is taken for granted that in a country so rich 
as England, and with hundreds of thousands of pounds annually 
wasted or misapplied, which ought to be devoted to the higher edu- 
cation of those whom our forefathers regarded with so much interest 
—“ poor scholars,’—no difficulty ought to be experienced in regard 
to funds. It was, therefore, thought best to break boldly with the 
old universities. Two years before the National University was pro- 
posed the following appeared in a parliamentary report :—- 

The mention of the matriculation examination brings me to superior, or uni- 
versity instruction. This is, in the opinion of the best Judges, the weakest part 
of our whole educational system, and the Commissioners must not hope to im- 
prove effectually the secondary school without doing something for the schools 
above it with which it has an intimate natural connection. The want of the 
idea of science, of systematic knowledge, is, as I have said again and again, the 
capital want at this moment of English education and of English life; it is the 
university or superior school which ought to foster the idea, The university or 
the superior school ought to provide facilities, after the general education is 
finished, for the young man to go on in the line where his special aptitudes lead 
him, be it that of languages and literature, of mathematics, of the natural 
sciences, of the application of these sciences, or any other line, and follow the 
studies of this line systematically under first-rate teaching. Our great univer- 
sities, Oxford and Cambridge, do next to nothing towards thisend. . . . 

We must get out of our heads all notion of making the mass of studentscome 
and reside three years, or two years, or one year, or even one month, at Oxford 
or Cambridge, which neither suit their circumstances, nor offer them theinstruc- 
tion they want.—(See School Enquiry Commission, 1868, vol. vi., pp. 635-6.) 

The first programme issued by the provisional committee says— 

Without depreciating the value of any kind of study, the National University 
will aim at training natural philosophers, artists, chemists, engineers, and me- 
chanics, who shall carry the light of their genius into every home and workshop 
in the United Kingdom, and will bestow its honours and rewards upon those 
who shall obtain distinction in the arts and sciences, which have created and 
must ever sustain our civilisation. Its sphere will be the present, the practical, 
the useful; and its object the successful cultivation of every art, science, pro- 
fession, trade, and occupation by which mankind subsists and isrendered happy. 

Just at present there is one matter in which your scientific friends 
can help us very materially. A conference will shortly assemble to 
discuss the great question of technical education in England, The 

eng ; 8 : 
Lord Mayor has kindly granted the use of the Guildhall and Mansion 
House for the occasion, and papers are required upon every branch 
. Aver nclaias q —— 

of science and art training. Will some of your scientific readers 
kindly assist us by reading papers, and, above all, will the working 
men aid us with their thoughts? The following conditions under 
which papers can be received will shortly be issued :— 

Every paper intended to be reecived at the Conference must be written in con- 
formity with the following conditions :— 

1,—It must be special, refer to some one subject, and to that only, except for 
the sake of illustration. 

PR oF ay so far as possible, be ex/austive, and treat of the subject in all 
$ relations, 

3.—It must be accvrate. It is desirable to have personal knowledge on all the 
subjects treated on, and when this cannot be obtained the facts should be taken 
from undoubted sources, and the authorities given. 

4.—The papers must be brief. In no case, excepting the address of the presi- 
dent of the section, must the time for reading extend over more than 30 minutes. 

5.—It must be remembered that the object of the Conference, as laid down in 
the report agreed upon at the Mansion House on Oct. 10, is for ** considering and 
adopting the necessary measures for establishing the National University,’’ and 
that no papers can be received or printed which are not specially directed to 
the promotion of technical education in Great Britain: no time can, therefore, be 
devoted to the discussion of either ‘* primary ’’ or ‘* classical instruction.” 

At & meeting of the general committee, held in the Mansion House, 
Dec. 13, 1870 (the Right Hon. Lord Mayor in the chair), the follow- 
ing general statement of the object of the conference was agreed to :— 
» In answer to the second question :—The design of the Conference is to elicit 

1¢ fullest information on the subject of Technical Education in Great Britain 
pte gr with other countries, and hence gentlemen who have made the 
wae a matter of siudy, and may, therefore, be reckoned authorities on it, 

foll e invited to contribute papers, and take part in the discussions which may 
a evade Your executive committee have the fullest confidence that such an 
will te of information will be elicited by this Conference that its proceedings 

ublist regarded with more than a passing interest, and when condensed and 
oem . t ied Will form a volume of very great utility. To this end it will be neces- 
re Er en ig full and accurate information on the state of industrial education 

Fine rap and what the actual requirements of our trade and commerce are. 
whieh n importance stand the great staple industries of the United Kingdom, 
the a may be enumerated as follows :—Agriculture, mines, and quarries; also 
of haste ay of metal, architects and builders ; those employed in the production 
glass mr fabrics, in wool, cotton, and silk; and the workers in pottery and 
rials an: as the fellmongers, dyers, and others who prepare the raw mate- 
possess ie manipulations of other trades. Then will come the art workmen 
makers P| _—— skill, and needing above all others specia! culture, such asthe 
indeed all mectogieal aud meteorological instruments, carvers, gilders, and, 
taste whic . <b eed who pursue the arts which embellish the object of utility and 
enumeratio ac te our pubite and private buildings. Nor must we forget in this 
education of . e claims of our maritime population, and hence the techincal 

of those engaged in shipbuilding, navigation, and fishing will be 


do for them tn their respective vocations. Neither must our schools and colleges 
be overlooked, especially those whitch profess to teach science and art Thus 
your committee hope to obtain full and authentic Information on these subjects, 
and in such a form as will lead to direct practical results, ; 
Tam afraid, Mr. Editor, that Iam trespassing on your space in 
giving all these details, but the importance of the subject must be 
my excuse. Our position, as the leading industrial nation of the 
world, is not only challenged but seriously endangered, and our ery 
must be that of the German poet and philosopher—* Light, more 
Light.”"—Storey's-gate, St, James’s-park. JOHN MILL. 





INDUSTRIAL AND TECHNICAL EDUCATION. 


Srr,—The technical education of those entrusted with the super- 
intendence of our manufactures, mines, &c., is a matter, the neces- 
sity for which is daily gaining public assent and attention not only 
among those who are employers or employees, but more significantly 
forming the serious thought and utterance of our statesmen, which 
surely points to legislative action to make it obligatory at no distant 
date. The importance of scientific training, combined with practical 
experience, to the successful prosecution of any industry, is so obvious, 
that the bare mention of the allied acquirements being possessed by 
any individual, at once suggests the idea of capabilities that, other 
things being equal, should ensure the greatest possible success, With- 
out at present enquiring into the reason why it is notoriously true 
that the mining interest, of all other callings, is the most deficient in 
that accurate knowledge which, having regard to the magnitude of 
the pecuniary interests at stake, aud most especially the peril to life 
and limb involved, would naturally be expected to be found, if any- 
where, greatest in mining practice. The chemist and mechanician 
have each contributed largely of their time and skill to the safety of 
life, and material furtherance of the mining interest; but though past 
beneficial advancement is not to be despised, the frequency and ap- 
palling character of the catastrophes destructive to life from gas in 
our coal mines, and the large total of fatalities from other preventible 
causes in both coal and iron mines alike, testify most unmistakably 
to the great further need of improved knowledge and training, to 
lessen, if not remove wholly, the loss of life, much of it traceable to 
present managerial incompetency. 

The metalliferous department of British mining—meaning by that 
phrase the raising of the ores of tin, lead, copper, &c.—although hap- 
pily free from noxious gas, and rarely the scene of accident, is un- 
fortunately devoid of the profitable universality characteristic of the 
staples before referred to. The capital embarked in metallic mining 
in our midst is, however, by no means inconsiderable, and I believe, 
increasing. The field is large—I might say inexhaustible—and cer- 
tainly we are not without the most tangible evidences of its profit- 
ableness in every district of our country where it is in active progress. 
At once setting aside, as unworthy of consideration, the large num- 
ber of mines organised and worked with other than a legitimate end 
in view, I fear we must ascribe the mining failures, and attendant 
loss of money and confidence, more to defective skill, and the appli- 
cation of it, than the ever-ready plea of paucity of the ores which 
are the object of search. There is nocalling among us that has been 
so barren of scientific research or recorded experience ; and as a con- 
sequence, it must be admitted that there is little really definite, and 
a great deal too much hollow pretension, to the increasing prevalence 
of which much of the unsatisfactory public sentiment regarding the 
pursuit is due, 

The claim to pronounce authoritatively as to the value or otherwise 
of any mine or mining sett, after a superficial inspection of a few 
hours, is assuredly a feat which can hardly be looked for from every- 
one ; and though procedure founded on such a dictum may at times 
prove appropriate, chance is, perhaps, more to be credited with the 
result than any scientific acumen, Looking at the greater success of 
mines worked by operative miners, devoid alike of capital and tech- 
nical knowledge, over concerns (often on the same ground) lavishly 
supplied with all the resources that money can furnish, it would seem 
that this by no means unfrequent fact, while conclusive as to the al- 
most general paying character of metallic mining, even simply but 
honestly gone about, would also point to some serious and fatal de- 
fect in the adaptation of means of regulation of labour in those places 
where such an anomaly prevails. The ability to attend to and regu- 
late, in a systematic manner, the multifarious, and in an economical 
sense, important duties devolving on those entrusted with the charge 
of very many metalliferous mines, is without doubt wanting ; and 
this may be conceded, without prejudice, to those who are doing their 
best to discharge the unsuitable duties which an unthinking direction 
expect from them. Restricted to their specific work, one can believe 
that they will feel at home, and be more likely to accomplish it with 
credit to themselves and profit to their employers. Todescend from 
science to common sense, disappointment must and will (except in 
rare instances, where a natural inherent aptitude is shown for hand- 
ling men efficiently) follow the very frequent custom, especially in 
our Northern mines, of expecting from operative miners a general 
mechanical knowledge and commercial fitness to fulfil duties they 
are unfitted for by habits, training, and education. Besides, it must 
be remembered that there must cling to them, more or less, the habits 
and associations of their past station, detrimental to their business 
dealings with the class from whence they sprung, but much more in- 
tensified in those cases where they are raised from among their fel- 
low-workmen to full authority over mines in their own district, often 
showing personal pique on the one hand, and snug family and neigh- 
bourly arrangements on the other, rendering shareholders’ interests 
a secondary, indeed, quite subsidiary, consideration. 

The truth is, the retrogressive career of many mines, in spite of 
reiterated and unanimous testimony to their profitable past and should 
be present, is owing less to tectinical training than to disregard of the 
simplest business procedure in the labour organisation. Instead of 
always resorting to mine inspection when there isa hitch to progress, 
it would be well for those interested to try and solve the seeming 
enigma themselves, as, misleading statements notwithstanding, I will 
boldly affirm that in the majority of cases it is the system of work- 
ing, not the poverty of the mine, that is at fault, Engrossed by more 
pressing duties, it is unfortunately the fact that this necessary atten- 
tion can rarely be bestowed. In such circumstances, the necessity 
of having a representative fully qualified to exercise a general super- 
vision, energetic, and free from local influences, is undoubted. In 
fine, let more care be exercised in metallic mining to secure indivi- 
duals for managers entirely devoted to the interests of shareholders, 
and I have little fear but that mining success, instead of being, as 
ee will prove the rule henceforth, CUMBRIAN, 

eb, 13, 





NEW STEAM ORE-STAMPER, 


Srr,—If your correspondent, J. Sturgeon, in his reply had con- 
fined himself simp!y to the endeavour to controvert my statement, 
instead of indulging himself in the distortion of facts, and drawing 
conclusions therefrom favourable to his purposes, I would not have 
troubled you with any further remarks, but such statements cannot 
be permitted circulation without challenge. Firstly, I must unequi- 
vocally repeat my former communication as being the real truth in 
its entirety, if not the whole truth, in which I am supported by Capt. 
Polglase ; and I further most emphatically deny that representations 
as to responsibility were ever made, or that any guaranteed order 





for 20 ore-:crushers was ever given, as stated, as an inducement to 

the agreement withme. Again, Mr, Sturgeon states that in Novem- | 
ber, 1869 “ we (Messrs. Chatwood and Sturgeon) were then working | 
out our ore-crusher plans,” and in January “we showed them our 

moving cylinder arrangements and details of our invention, which | 
we ourselves had worked out some time before.” Here is another 
distortion of facts. If Mr. Sturgeon’s own admissions can be enter- | 
tained, which were made at Bodmin in the presence of two witnesses, 
—first, that in my communication to him he gathered that it was 
for crushing ore, and that until their inspection of the Wheal Mul- 
berry stamps they had no idea what it was our desire to supersede. | 
The details of their matured invention, as shown to us, consisted | 
merely of the ordinary “ Condie steam-hammer,” whilst they were 

furnished with special working drawings in detail of the “cofer” 

grateway, “ore shoot,” &c., which they have not abandoned, as their 

illustration in the Lngineer of Jan. 6 fully proves. Mr. Sturgeon | 
also professes to believe, and so represents, that the concentration of | 
foree into one large stamp-head had not been contemplated by us; | 








especially reported on, Dot only as they are, but also what science and art could 


whereas that was our speciality of the invention, and at Bodmin this 


was fully discussed, and our estimate that one head would be equal 
to 100 ordinary stamp-heads, and both Chatwood and Sturgeon were 
furnished with other estimates of working results, based upon that 
data, Mr, Sturgeon then amuses himself, and offers the same feli- 
city to your readers, by discussing the blunders in our provisional 
specification, which both Chatwood and Sturgeon very well knew 
was not our original draft at all, and indeed, that that was the cause 
of my special desire to supersede it by filing a complete specifica- 
tion, which I was only prevented from doing by those gentlemen, as 
before mentioned. With all deference to the superior ability of your 
correspondent, and his partner Mr. Chatwood, it is, nevertheless, 
absurdly arrogant for mere novices in mining mechanics to ridicule 
the production of well-known practical engineers, who have been 
cradled amongst stamps, and I may add that I have crushed ore 
under a Nasmythe long before Isham Baggs’s invention, or Chat- 
wood or Sturgeon were known to fame. WM. SYNNOCK, 
27, Leadenhall-strect, London, Feb, 15, 





THE QUICKSILVER MINES OF ALMADEN, SPAIN 


Srr,—Among the many mining districts which I inspected during 
a tour of five months in the late year, I paid special attention tothe 
above celebrated mines, and I have no doubt that all the data I 
have collected will be read with interest by your many subscribers. 
My letters will be classified into four different heads—their History, 
Mining, Metallurgy, and Geology. 

The word Almaden is derived from two Arabic words, which sig- 
nify the “ Mine of Quicksilver,” but these mines were worked by the 
Romans many centuries before the conquest of Spain by the Moors, 
Four centuries before the Christian era Theofrastus speaks of the 
hard arenaceous cinnabar imported from Spain. In the time of 
Julius and Augustus Cesar cinnabar was imported into Rome from 
the Sisapone Cetobrix region (so called by Pliny), the present con- 
fines of La Mancha, Estremadura, and Andulusia. Vitrubius also 
mentions that the raw mineral was imported into Rome, and points 
out the locality where the distillation was then carried on, 

According to Pliny, only 10,000 lbs. of mineral were distilled 
every year in Rome, and it was calculated that other places in the 
empire were provided likewise with cinnabar from Spain to about 
the same amount. It will be seen, then, that it would have taken 
the Romans about a century to consume the present yearly extrac- 
tion. Nothing is known, nor do any documents exist, relative to 
these mines during the domination of the Goths in Spain. The Moors 
worked these mines, and appear to have been the first who distilled 
the mineral on the spot, employing it in their chemical laboratories 
of Cordova, The extraction of mineral, however, did not increase 
until 1525, when these mines were rented from the Spanish Govern- 
ment by two German mining engineers, Mark and Christopher Fuggar, 
who employed German miners, and it was then for the first time that 
a proper system and order in the workings was carried out. These 
two brothers realised such princely fortunes from these mines that 
it became a proverb to say, “as rich as the Fuggars,” and a street 
exists to this day in Madrid with their name. The yearly produc- 
tion increased considerably, in consequence of the discovery of the 
amalgamation of silver ores in Mexico in 1566 by Bartolome de 
Medina, at the mines of the Real del Monte, and it rose to about 
600,000 lbs. of quicksilver per year. 

In the year 1752 William Bowles (the first Englishman who visited 
these mines) received orders from the Spanish Government to inspect 
them, and he made many improvements in the distillation of the ore, 
as likewise a better system of working the mines. Here we have 
one of the many instances of English pluck and energy, carrying 
science and knowledge into far distant climes. I may also here 
mention another extraordinary case. In 1728 Lady Mary Herbert, 
daughter of the Marquis of Powis, arrived at Madrid from Paris, and 
by her acquaintance with the famous Mr. Law had improved her 
talents and natural genius for enterprise. She made proposals to the 
Spanish Government for draining the famous silver mine of Guadal- 
canal; these were accepted. Lady Mary set out for the mines; in 
this expedition she was attended by Mr. Joseph Gage. She procured 
engines from England, as well as miners, engaging her own fortune 
therein, as also that of Mr, Gage. Considering the great difficulty 
of travelling in those days—the non-existence of roads—this lady’s 
pluck and energy were most astonishing. It is a pity they are not 
admitted into some of the foreign mining boards; however, this may 
yet come to pass, as I see already letters conjointly addressed to them, 
and one especially by Mr. George Batters, on the Pacific Mining 
Company’s affairs. About this time the production increased to 
1,800,000 Ibs., which amount was annually supplied to Mexico and 
Peru for the amalgamation of their silver and gold ores, and it has 
continued about the same to the present day, with an interruption 
of some four years during the French invasion of the Peninsula, 
The amount produced last year was about 2,200,000 Ibs., upon which 
the Spanish Government make 250,000/., and this has been about the 
average profit{for the last century anda half. HENRY SEWELL, 

Blomfield. street, Upper Westbourne-terrace. 





MINING IN NEVADA, 


Srr,—In Capt. Frank Evans’s letter of Jan. 21, in answer to mine 
published in the Journal of Jan. 7, he says:— 

It is true I was selected to report and advise upon the purchase of Bateman’s 
Eureka, or Buckeye and Champion Mines, and for that purpose I arrived at 
Eureka on March 18 last. I was aceompanied in the inspection by taco mine 
agents, and not one as stated in the said letter. We found the mines compara- 
tively poor. In the Buckeye four shafts were sunk, about 10 fms. apart. The 
ore deposit in three out of four was worked out ; in the fourth there was a pipe 
of ore, 5 ft. in diameter, which consisted of ordinary blue lead ore, and was the 
richest portion of the mine; this was within 30 f¢. of thelr boundary. We broke 
a large quantity of stuff from the selected and rich portion of the lode, but the 
assays were most unsatisfactory, The Champion was a mere surface deposit, 
and several feet sunk on what was termed the lode proved to be valueless. We 
were three days inspecting the property, and all three of us were unanimous 
that it was not worth the money asked for it—50,0 01. 

It is only the more unfortunate for Capt. Evans that tw. instead 
of one mine agent accompanied him in his examination of the Cham- 
pion and Buckeye Mines; for, instead of (as he says) “allt sree being 
unanimous that it was not worth the price asked,” one of the three, 
Capt. Scadden, telegraphed from Austin to the Champior. Company 
here, under date of March 29, as follows :— 

Inspected Eureka property. Large quantity of ore; property good; buy. 

It is not at all likely that Captain Scadden wou!d have sent this 
despatch to the company if he had been of Capts. Evans and Brown’s 
opinion that the “ property was not worth the price asked.” In his 
(Capt. Scadden’s) written report to the company he says:— 

Acting under your advice of March 15, by telegraph, I visited and made in- 
spection of the Buckeye and Champion Mines, the result of which was wired to 
you, according to the best of my Judgment and the judgment of some of the 
miners living in thedistrict, with whom I was acquainted,and in whom Ieould 
trust. On the claims there are four shafts, the deepest of which is only 75 ft., 
the others varying from 50 ft, to 75 ft. In three of these shafts is a good, pay- 
ing lode, averaging from 3 ft. to 10 ft. thick, one-third of which would be lost 
in dressing. From the size of the lodes, and the yield per ton of the ore, which 
even now is in sight, I could not do otherwise than report as I did. 


Accompanying this report, Capt. Seadden sends a certificate from 
the assay-oftice of Stoch and Riotte, at Eureka, giving the average 
results in silver, gold, and lead of 31 assays of Champion ores, and 
between 20 and 30 assays of Buckeye ores, as follows :— 

Average assay of Champion ores—Silver, $97°00 ; gold, $56-00; lead, 47 percent. 

” ” Buckeye —__,, —Silver, $99°70 ; gold 352-00; lead, 46 percent. 

The above report, with the certificate of assay, is in strange con- 
tradiction with what is said in Captain Evans's letter, He not only 
says that “we found the mines comparatively poor,” but that “the 
ore deposits in three out of the four (shafts) was worked out, and 
the assays were most unsatisfactory.” If Capt. Evans returned any 
assays of the ore or bullion to the company I am not aware of it. 
Of one thing I am, however, certain, and that is that the box of 
assay apparatus which was provided for him by the company, atan 
expense of about 25/., to enable him to make his test independent 
of local assay offices, still remained in the express office at Austin 
uncalled for when Mr. Julius Allington, one of the directors of the 
company, arrived there nearly two months thereafter. With the 
facilities thus provided him by the company for a thorough exami- 
nation of the ores and bullion itis hard to account for Capt, Evans’s 
dismissal of this important part of his mission by simply saying that 
“the assays were most unsatisfactory.” 

Mr, Allington, at my earnest solicitation, visited and examined the 
Buckeye and Champion Mines, arriving on the ground about sixty 
days after the examination made by Messrs, Kvans and Brown, 
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having in his hands before leaving England a copy of their unfa- 
vourable report, and he with the full facts before him telegraphed 
on May 25 to Mr. Batters as follows :— 

Must have Champion. Property splendid now. Telegraph ten thousand 
pounds immediately, or lose property. I take my shares. f 

On June 16 Mr. Allington’s written report was received as follows:— 

Austin, May 24.—I hope when you have received this despatch you and the 
rest of my friends will agree that I was justified in sending to-day’s telegram, 
Personally it will make no difference to me if you take the mine or not, as a 
Californian agent is now waiting to take it, should we hear that you are unable 
todoso. Whichever party eventually gets it [ shall take as large a holding as 
Iean. The result of the assays [ shall send you as soon as possible, though I 
think the most practical test is the first 46 tons of bullion, which realised 3 148 

rton, The great body of ore varies in quality no more than gravel, and ts 
taken out as castly. I cannot understand why Evans did not assay the ore as 
instructed. I think it greatly to be regretted that he did not doso, I found 
the box of implements at the stage office untouched, From 30001. to 50001, ca- 

ital would be required,and I really think we could do wonders, From the 
uckeye claim alone there ts about 160) tons of ore on the dump-piles, Every- 
thing that Bateman told us in London ts under the mark, except the distance 
to the railroad, which is 75, instead of 65, miles, : 
Even this plain and straightforward report from one of the di- 
rectors of the company was not sufficient to overcome the unfavour- 
able impressions created by Capt. Evans’s statements to the company 
on his return, so to further investigate the matter it was decided by 
the company that the directors should telegraph to Capt. William 
Nancarrow to examine the property, and report his opinion by tele- 
graph, and on June 9 the following telegram was received :— 

Nancarrow to George Batters :—Bateman’s Eureka looking well; indeed, pro- 
perty good. ; } 

Capt. Nancarrow’s written report was received July 5, from which 
the following is extracted :— 

There has been sunk on the Buckeye part of the mine five or six shafts, and 
in all the shafts except one there is a good body of ore in the bottom running in 
width from 2 ft.to 10 ft. Inthe north part (meaning the Champion lode) there 
is an open cutting, in whieh the lode is very large. There are two furnaces on 
the property, both working well, and which are the best I have yet seen since [ 
came into this part of the country. They are both supplied and kept in full 


work by from two to four hands breaking ore from the mine, they producing | 
enough to keep both furnaces going—8 tons per furnace per day; thus showing | 


that with an increased number of furnaces a greater quantity of bullion could 
be obtained per month, 

I have thus been explicit in giving the opinions and reports of 
Capt. Scadden, Mr, Allington, and Capt. Nancarrow (all of which 
have been more than verified by subsequent development and yield 
of the property), to show what great injury crude reports by careless 
and incompetent men can do, not only to a district, but as well to the 
pockets of their employers. I placed the Champion and Buckeye 
property to Mr. Batters for 50,000/., the stock of which was all taken 
up by his immediate friends; but, in opposition to my every endea- 
vour, assisted by the favourable reports of Messrs, Scadden, Alling- 
ton, and Nancarrow, the counsels of Capts. Brown and Evans pre- 
vailed, and by their advise Mr. Batters and the other shareholders in 
the Champion Company lost a property which was offered to them 
for 50,0002.,, which is to-day selling in San Francisco at the rate of 
200,0002., and is now paying dividends at the rate of nearly 500 per 
cent. per annum upon the price at which Mr, Batters and associates 
were to get the property. J. E, Bowe, 

Palmerston-buildings, B.C, 


MINING IN NEVADA—AND IN ENGLAND, 


Srr,—As many of your readers are interested pecuniarily in the 
success of Mining in Nevada, I thought it might not be out of 
place nor unacceptable to teem my addressing a few lines through 
the medium of your very valuable Journal, ou certain peculiarities 
existing here from those known to exist in England—or at least in 
Cornwall—so far as my information extends, 

It is certainly due to the English capitalist to be apprised of all 
that affects the success of mining in almost every part of the world, 
since their indomitable spirit of enterprise identifies them inter- 
estedly with all that pertains to it. Nor is it the capitalist alone 
who is affected by the issue of this enterprise. It underlies the 
whole economy of Arts, Science, and the Manufactures, and is only 
circums  ..edby their extent. These, so to speak, are the periphery, 
whilst mining is the radiating centre of all progress. The nervous 
system of mining—to illustrate by figure—permeates and affects 
more sensibly the vital action of civilisation and civilising influences 
than almost any other industry—indeed all others are debtors to this 
for the means of advancement, 

The mechanism of the earth appears to my mind far more abstruse 
than the mechanism of the heavens—that is to say, the mineral 
kingdom is regulated by laws as profoundly grand in their minutx 
and universality as the comprehending and all-containing laws of 
Astronomy—coeval, co-extensive, and mutually subservient and de- 
pendent, and ultimately terminating divergently in the measureless 
abyss of infinity. 

One branch of the terrestrial mechanism to which I refer is regu- 
lated by agencies which science has not yet determined, but its sen- 
sible indications of local action are the earthquake and the volcano. 
It is almost appalling in remote times to stand amid the devasta- 
tions of these agencies, and reflect that the same forces which ope- 
rated in past times are active now, reducing mountains of adaman- 
tine rocks to mere rubbish, sud raising others as ponderous from the 
abyss of earth into the clouds, towering high above the line of per- 
petual snow, and with the same apparent ease with which an air- 
bubble is raised on the surface of water, which again collapse or ex- 
plode, and in a manner sublimely analogous, 

As metalliferous deposits generally are comprised in disruptive 
or immediately contigious rocks, it is natural to conjecture, if facts 
of observation were wanting, that to a large extent metalliferous 
deposits must be necessarily effected by the disruptive forces, inde- 
pendently of all chemical actions, whether repellant or attractive, 





The formation of rocks appears to be regulated by chemical affinity, | 


whilst their crystallisation is no less evidently the result of igneous 
electrical action. But to what extent electricity contributes as a 
motive force to chemical affinity may be better conceived than ex- 
pressed, at least so far as Lam concerned, 

The chemical condition of rocks is that primarily on which the 
success of mining depends, in a general sense, whilst in a limited or 
special degree the mechanical is no less important; indeed, it would 
be difficult to conceive of either agency operating independently of 
the other. From the regularity which prevails in the geology of 
Cornwall, it would be difficult to realise to what an extent the dis- 
ruptive forces locally affects the suecess of mining. Mountains 
which were one at the time of upheaval, are rent asunder and divided 
by wide intervening channels, by embryonic mountains, struggling 
for egress at the earth’s surface from depths exceeding the ponder- 
ous superincumbent masses, which were destined to become the sport 
of a once latent but now superior or active energy. Lodes formed 
under the antecedent condition of things share the fate of the moun- 
tains in which they were formed, and their separate sections retire 
from each other, to occupy in juxtaposition the crests of deep moun- 
tain gorges. Embarrassment inseparavole from an abrupt introduc- 
tion to the unfolding of such a leaf of Nature’s book, and which pre- 
sents nothing to many individuals but uninterrupted hieroglyphics, 
must of necessity give rise to theories of greater or lesser import 
and value until the characters comprising such roll are deciphered 
and read in harmony with all their surroundings, 

We have no parallel in England that I am aware of for occur- 
rences which are common here, and which no doubt arises from the 
mountainous character of this country, and the volcanic agencies 
which have been in operation. The affirmation of English geolo- 
gists that their own beautiful isle is an epitome of the world’s geo- 
logy do not for a moment invalidate the statement I have advanced ; 
the latter may be true without in the least affecting the former, as 
the scale upon which Nature operates is gradient from nothing to 
infinity. Displacements, the results of subterranean agencies, are 
here abrupt, precipitous, and sometimes fantastical in contour, and 
constitute a striking contrast rather than comparison with anything 
prevailing in England on a prominent or even noticeable scale, To 
indulge in figure—-the struggle in Nature has been immense, pon- 
derous masses have been split with an ease apparently as great as 
that with which a picce of knotless deal is separated by a wedge of 
sufficient dimensions impelled by re-istless pressure, but always, of 
course, inverted, driven upwards in Nature’s handiwork. In con- 
templation of such scenes the mind involuntarily reverts to the pe- 
riod when the forces which produced such effects were active—not 
that they are in abeyance now, but have merely ceased to be local— 
and would fain pourtray in imagination the scene, and luxuriate en- 


thusiastically in the ideal, with mingled wonder and admiration. 
That success in mining depends on sundry but certain conditions in 
Nature is a fact that no one now who values his reputation as a miner 
would have the temerity to oppose, for it is generally admitted that 
not only are rocks of a specilic class indispensable to metalliferous 
deposits, and therefore to success in mining, but their position rela- 
tively to other contiguous rocks, as well as to regularity of indi- 
vidual internal structure of the prolific rocks themselves, are matters 
of incalculable importance, affecting the extent, quality, and prac- 
tical value, commercially, of metalliferous deposits. The day is fast 
waning when that despicable shroud of ignorance—* Where it is, 
there it is”*—will suffice for any other purpose than to indicate its 
own identity, darkness, andincompatibility with the march of events 
and progress of the age, something very different from the dogma- 
tical expressions of opinion—so-called—which, when founded upon 


nothing better than its own assumptions, degenerates into veritable 
“guess,” or vague or idle fancy. The issue depending requires a 


solid basis upon which to act, and no knowledge which does not in- 
clude that of the physical laws prevailing in this department of 
Nature’s domain will suffice or be tolerated. To draw a line, how- 
ever, with anything like geometrical precision between the spurious 
and genuine in mining will not, we presume, ever be possible, but 
approximately it may be so, and that is the standard, unattainable 
though it may be, to which all aim should be directed. 
Ellsworth, Nye Co., Nevada, Jan. 19. ROBERT KNAPP, 





MINING IN FLINTSHIRE. 


S1r,—May I claim insertion in the Journal, at all times open to 
suggestions for the progress and success of mining investments, for 
the few cursory observations on mining in Flintshire which fol- 
low, with a view to stimulate enterprise in this quarter, and to en- 
courage that already yielding the most sanguine hopes which are 
| yet not unjustified by facts. These remarks may also possibly com- 
mand the greater confidence from the assurance that they are not 
| merely the result of a superficial acquaintance with the district, but 
/ having known it intimately for many years, both in periods of de- 
| pression and comparative prosperity, I can with the less diffidence 
‘lay them before your readers, and even proclaim my belief in the 
| practicability of making mining speculations in this district not 
| much more precarious, and certainly in the long run infinitely more 

remunerative, than many which, professing to guarantee large rates 
jo interest, frequently captivate the public. For other districts, with 
which I have only a slight acquaintance, I would not have the as- 
| surance to speak thus, 
| Prefacing my remarks, I must express the satisfaction which all 
must have felt who at the time condemned the too reckless expendi- 
ture of capital in reviving mines of great historic renown—unfortu- 
| nately their sole recommendation—at the scepticism and distrust 
| which after their failure seized the minds of the too confiding, yet 
thoughtless, adventurers, teaching them to dogmatise in a rather re- 
markable manner. This has been evinced expressly for two rea- 
sons ; first, because this scepticism has evidently had the effect of 
introducing more of that class of capitalists who come to this in- 
vestment in the supreme possession of practical common sense ; and, 
secondly, which is of no less importance, because unscrupulous pro- 
| moters of mining concerns required that check, in the all but uni- 
| versal distrust, to teach them at last that their true interests are 
iden tical with the success of their rhining and not of their marked 
operations, It is a subject of regret that mining has also been 
brought into some disrepute from the circumstance that the opinions 
| chiefly of outsiders have been sought to float much mining enter- 
| prise in this county, and also to manage and conduct it, regardless 
| of the weighty probabilities that such testimony may lack sincerity 
| as it certainly does experience or knowledge of the district. I feel 
| that this will not be too severe a censure to pass upon those who, 
| aware of their own ignorance, presume to arrogate for their opinions 
an importance or influence which they utterly lack, It is astonish- 
ing that so much capital has been influenced thus only, as an in- 
evitable result, to be actually wasted. Perhaps not a county in the 
| Principality has suffered more from the repeated failures, nearly al- 
| ways the result of reckless, unthinking expenditure, than Flintshire, 
though probably few have such indisputable claims to a bold ac- 
| knowledgment of the ona fide character and splendid prospects of 
this investment when sensibly undertaken, One of the acknow- 
ledged good results of the failure of so many quicksand schemes of 
late years have been to ostracize from the county most of the possi- 
| bly ignorant promoters, who have apparently been quite satisfied 
| with their experiments. Fortunately there are now fewer quick- 
| sand mines promoted, and some most promising setts are being ex- 
| plored by gentlemen who have seemingly enquired into their merits 
| for themselves, And in future I would impress upon capitalists the 
| urgent necessity of ascertaining the value and prospects of their 
mining investments from self-observation, or if this be impossible, 
even from the common underground worker of the locality, rather 
| than from the reports of outsiders, however, influential and valuable 
their opinions confessedly are when confined within the limits of 
| their district, or to the extent of their actual knowledge. For the 
| guidance of those who invest their capital in mining speculations, it 
is my present purpose to inform them of a few facts in connection 
with the history of mining in Flintshire, which I trust will be of 
value to them, as indicative of the true object of their efforts in the 
future to the more certain attainment of success, Presuming that 
the stratification and geology of the county are not quite unknown 
| to them, I would first mention the fact, proved so conclusively by the 
| unfortunate failure of so many experiments, that it will not pay to 
revive old mines requiring the aid of powerful and costly machinery 
for unwateriny, such mines having been formerly exhausted of im- 
; mense riches, so as to have acquired some of the historic repute al- 
|ready mentioned. In this the wisdom which induced the original 
| investors to abandon these mines when further profitable working 
,could not be shown, may be entirely relied upon, the value of mo- 
| dern improvements in machinery, the former low price of the metal, 
&e., notwithstanding, as these considerations are more than balanced 
| by the too glaring disadvantages, 
| Another important fact which it is essential to keep in view in the 
prosecution of mining enterprise in this district is, that all those mag- 
| nificent bodies of ore of astonishing richness and extent, which have 
| been the El Dorado of so many, have been discovered almost inva- 
riably in those lodes which, as it is provincially stated, “have their 
' noses in the coal measures "—i.¢., in the position where these mea- 
| sures overlap the carboniferous limestone or chert, and that no great 
| lasting bodies have been found at the outcrop of this limestone, the 
ore in this position being generally dispersed through the vein in 
small, scattered bodies, which have not been at all enormously re- 
munerative in the working. It was in the former position that the 
celebrated Mold mines, Pant-y-Go, Halkyn, St. George’s, Herward, 
Milwr, and many others almost too numerous to mention, made their 
| great bodies of ore. With these facts before us, I think it will not 
| be wrong to conclude that mining enterprise will not pay at the out- 
crop of the measures, and that, consequently, trials with the prospect 
of achieving any great success must be made at the junction of the 
limestone or chert formations. Whatever may have been their ac- 
| tion on the metalliferous deposits, the presence of the coal measures 
| seems to be one of the essentials of a grand success, To this it may 
| be objected that such trials will necessarily be costly, inasmuch as 
| in this position steam-power will inevitably be required, for the pur- 
| pose of unwatering, and speaking generally, this must be granted ; 
but it is also an indisputable fact that nearly all the great mines 
have been able to supply this requisite from profits accruing ere the 
water-level had been reached. The latest instance of this I would 
offer is Rhosesmor, And even were this not the case, I would ask— 
is it not infinitely more sensible to boldly supply 10002. or 20002. to 
meet this contingency, than to uselessly fritter away hundreds here 
| and there, till they amount to tens of thousands? Yet another cir- 
cumstance, which should not escape notice, is that not a single great 
lode, which has been fairly tried, under the geological conditions 
| stated above, ever failed to turn out an immense success to the en- 
terprising adventurers ; and this statement, which is not alone the 
result of my own observation, but rather the confirmation of it from 
repeated enquiries in various directions, I present with every degree 
of confidence. I would, consequently, declare it as an almost de- 





moastrable theorem, that if only mining in this county is conducted 





. . . . . * ———— 
intelligently, taking into consideration the only too palpable caus 
of past failures, which may in future be avoided, and those pty 
tions of stratification, &c., the invariable characteristics of the pcan 
successes, there is no investment iu the country which can offer greater 
inducements to capitalists. It is, therefore, in the thorough convie 
tion of the truth of this that I now present to those gentlemen the 
foregoing facts—mainly the fruits of the experience and observation 
of practical miners of the district, to which I merely give expression 
in the hope that they will not only be beneficial to themselves but 
to the future course of mining enterprise in the county, Amongst 
the mines which have been lately started, many now could be men. 
tioned which answer the conditions, the chief of which I have just 
stated, and which, in the choice of mining setts, should never be dis. 
regarded. And it were needless to state the merits of some few as 
the Vron Gelly, Great Rhosesmor, North Hendra, Vron United, Hea. 
blas, Golsen Grove, and Parys Mine, which have now for some time 
attracted the favourable attention of the public. If the presence of 
water in the Great Rhosesmor be now the main difficulty to master 
I trust it will not long be so, and that the anticipations of the di. 
rectors will be realised, without resort to further power, or the slow 
process of draining by adit levels. The shareholders of the Vron 
United Mine may also be assured that upon the completion of the 
pumping-machinery requisite to prosecute the discoveries made, which 
have taken this mine out of the category of uncertain speculations 
their property will become rapidly enhanced in value, and be not in. 
ferior to some of the best mines in the district. The constant flow 
of capital into the county will, doubtlessly ere long, bring into pro- 
minence the great extent of fresh, unexplored ground now remaining 
neglected along the line of the coal measures and limestone, and in 
some parts of which the certainty of success is so amply guaranteed 
by previous history of geological formation, were only the main ob. 
stacle—water, boldly and.vigorously coped with, 

In speaking of the mineral resources of Flintshire, it is almost 
needless to enlarge upon its wealth in coal, neither should it escape 
the notice of capitalists that the spirited enterprise of winning the 
undoubted wealth of this raw material, existing under the estuary 
of the Dee, now prosecuted with undaunted energy, promises soon to 
make this an unequalled field for investment both in its coal and 
lead mining industries, With facilities for transit by railway, which 
it already possesses in an eminent degree, and in the rapid approach 
of the channel of the Dee to this side, bids fair to possess, unsurpassed 
by sea, I must claim, indeed, for the future of Flintshire an import. 
ance also in its smelting and manufacturing industry, unrivalled in 
any former period of its history, however brilliant this has admit. 
tedly been, Especially is it conspicuosly marked out as the centre 
of the zinc trade in the future, the efforts of this industry not having 
yet grasped fully the unequalled advantages of position, &c., which 
it offers,—lookersbrook, Chester. FRANCIS FRANCIS, 





MINING AS A LEGITIMATE INVESTMENT. 


§1R,—Following my observations upon legitimate operations in the 
working of mines, and legitimate investment, addressed to you last 
week, I will now call the attention of your readers to some of the most 
important features of legitimate mining operations. 

During the last 10 or 15 years it has become a custom among pro- 
moters and committees to introduce as maangers of mines their own 
particular friends, of course with some ostensible pretensions on their 
part for the office to which they were designated, but really irrespec- 
tive of their capacity for the task assumed. This has been more es- 
pecially the case since the introduction of the limited liability prin. 
ciple of proprietary. I know at this time mines conducted by mana- 
gers totally ignorant of geology, mineralogy, and practical mining, 
and very indifferent men of business as well, 

Permit me to illustrate this, and, indeed, to verify it, so far as that 
can be done without quoting names and places, 

Some six months since a gentleman called at my office conveying 
the good news of a great discovery having been made in a mine of 
which he was a director. Knowing the mine and its manager, I told 
him as courteously as I could that I did not believe in either, although 
the quasi manager was held up asa model miner, The discovery so- 
called has vanished, and proved to be a mistake and delusion. Not 
only that property, but three or four other mines which have fallen 
under my cognizance, and, directed by the same management, are 
hopelessly involved in litigation. This is solely attributable to in- 
competency. Surely, Sir, in any other branch of business a man 
would be selected to an office of such responsibility only because he 
was tried and proved. What would be thought of a banking pro- 
prietary which would appoint a manager ignorant of accounts, of 
the principles, and of the routine of banking? What would be 
thought of an insurance company, or an assurance company, desig- 
nating a managing director who was no actuary, and had no expe- 
rience of the risks at which policies are issued, and to which pro- 
perty is exposed? Or who would imagine a body of railway directors 
committing the superintendence of a line to a person inexperienced 
in the estimate of plant, the qualities of iron and other material, the 
routine of wear and tear, and of the reasonable expectations that 
might be entertained either in the passenger or carrying trade of the 
districts through which the line passed? In all branches of public 
direction and economy for which the Government is responsible 
Parliament insists upon discrimination of fitness on the part of mi- 
nisterial officials as to the men they nominate to responsible situa- 
tions, which, if improperly held, involve expense, delay, uncertainty, 
and disappointment to the public. 

Anotizer great and destructive evil isthe way in which reports are 
distorted to suit the interests or projects of the dealer, and thus to 
feed with opportunity of cajolery illegitimate speculation, and even 
of positive imposture, the ingenious classes vulgarly called “ bulls” 
and “bears.” The maddest of the former in nature, and the fiercest 
of the latter, are less hurtful than their namesakes of tne Stock Ex- 
change, Either of the animals which nickname the classes referred 
to may destroy life, or wound and injure those exposed to their at- 
tacks ; but the human “bull” or “bear” may also cause the de- 
struction of life, and as well the devastation of property, the ruin of 
families, and the dishonour of a profession which they bear purely 
for the gamester’s purpose. Indeed, a gamester is less dishonour- 
able ; he runs risks, he may win, but he may lose; but the “ bull” 
and the “bear” in the haunts of civilisation only wins so far as the 
unfortunate investor is concerned, and only loses to some of his own 
confraternity, who in the run of things make up for it by losing to 
him again, 

Sir, [appreciate very highly the reports of all practical miners 
published in the Journal, and am certain they will stand in bold re- 
lief in comparison with the advice of mere brokers and agents, to- 
tally incapable of forming an opinion as to the merits of the pro- 
perties they commend or depreciate. The indications of a supposed 
mining district or property require to be investigated with geological 
and mineralogicai skill, that a judgment may be formed ad initio of 
probabilities. 

Nothing but a long experience and practical acquaintance cat 
justify a man in pronouncing an opinion of a piece of mining ground, 
or upon a lode ina particular mine, which is one of the most diff 
cult points in practical mining. Experience alone can teach a man 
the probable amount of capital required to drive through or on ® 
vein or lode, the value of either, the character of the indications pre- 
sented as the work proceeds, the results which may reasonably be 
hoped for, the character of the ground, the price that may be pru- 
dently paid for it and for working it, and the value of a lode, or the 
tribute at which it should be set. What Government would send & 
man not versed in nautical affairs to command the Channel Fleet, 
or even a single ship; to direct the movement of an army, or of a 
single regiment or company? Such things, it is true, have been done 
in the madness, partiality, or nepotism of princes and ministers, but 
they are referred to with the condemnation of history, and as eX- 
amples to be deprecated by all free peoples. So the examples set 
by certain companies, or boards of directors, in placing incompetent 
and inexperienced men over properties in mines, professedly wrought 
for the benefit of the investors, deserves to be repudiated and avoided. 

It is impossible for you to give space in your well-filled columas 
to discuss more than a little at a time of the varied subjects 10° 
volved in the interest to which your Journal is devoted. I shall, 
therefore, confine myself to this topic in my present letter, hoping 
that you will continue to afford me space to point out what L 
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t sage meng om Rov acts “1° 2 Sool as oe enes cy taan tale nianacies which we are able to illustrate | jy as hard as possible by means of wooden or iron pestles, and either 
TT man ra. a ee ee ARTHUR WATERS. our remarks. These are types | tye space is entirely filled, and the crucible or receiver then cut out, 
sterley, , elites, she iio thin comanai of the oe sper es po ere or the crucible is shaped during the stamping. ‘The first method ig 
CARN BREA MINES, A} q MAN! MENT. iron and the one frorm OF cast-) preferable, There are two, sometimes three, tap-holes, leading the 
- ° Py a 7 ai 7 si . “ po . , “» . 
2 Srr,—Perhaps the “ Large Adventurer,” and worthy correspondent iron boilers mostly used. The | mettle into the kettle. The breast rests on a hollow cast-iron pipe, 
r of the West Briton of Jan. 19, may not be aware of present real state boiler here shown was 2 feet | cooled by a constant current of water, as are the tuyeres, The upper 
- of the mine, the management of which he so erroneously condemns, baa a He 10 ee po part of the wall is suspenced ina cast-iron mantel. The advantage 
: : shes deep. was made o ‘. econnenmenink ion © sonvenience “ili i : 
. and which he so strongly avers applies to every department, Has 7 re gtr, tate heal poe lof this arrangement lies in the convenience and facility with which 
- he seen the underground department of the Carn Brea Mines, or does gl pres, nates: the fire-bricks above the tuyeres, which are mostly exposed to the 
° he understand mining at all? If go, he certainly m ust be actuated joints. The explosion blew out | potion of heat and of dissolving substances, can be removed and re- 
é' by some anticipated gain or interest of some kind in the matter ; the front (as. seen), and two placed without interfering with the upper part. Being suspended, 
/ and I pity him very much. If,on the contrary, he is a novice, and un- people were killed. ° ft there is also free access to the furnace from all sides. In piace of 
t derstands nothing of mining, and has been influenced by the inte- The next cut shows the second wrought-iron boiler, It was 2 ft.| tn, « hanging suspension,” other furnaces of the kind are provided 
rested assertions of some unprincipled selfish person, one can excuse him, but with three or more iron pillars, on which the upper masonry rests, 
f he f I ld st: 1 ii hi ft arin print without get } I | liff f tl ytd n 
or the future [ would strongly advise him not to appear nt withot et- The ajo above the tuyeres di ars often great up to 2 q 
7 ting his information from a reliable source, Fearing he is the dupe of some er rete vid aia ore 3 pl a9 she | Booty hg 
f badly-disposed man, I will employ a 1 ittle of my leisure to give him a few facts) & \\\ thi ha o \ fici ffect e ‘* ny: ae ‘ Iti T ie ’ pe 
1 in connection with the state and management of these mines. In the first piace, Cr\ S53 re 1is has a benelictal cifect on the resu sme ing. 1e force o 
h within the last two years there have bape: page gee 20001, oe WN - oe ae the blast, finding a larger space in the upper region, is diminished 
the pitwork, &c., of the old sump-shaft alone, which is almost compl eted ; this : i H al s f FH sn s & t st 
» will shortly enable them to do away with the working of Barker’s pumping- H 1 r as well as the heat, and the pid dus t eyed» “ee not amount to 
t engine, and save about 2001. per month to the mine. Then there is the High- H 4 i more than 1 = — , The gases, &c,, enter dust chambers before 
burrow east shaft, which is cutting down for au engine-shaft with double skip- ! ! escaping through the chimney, 
R " : ' H 5 = 
roads. This shaft when finished will be one of the best in Cornwall; it has al- ! | H hese furnaces is attended by one smelter, two slag-w 
8 ready cost upwards of 4000l., and will shortly be available for hauling from the / O 4 } Bh oct pred to feed "an and Pade ren regularly nated ae 
- 165 and 175 tm. levels, Where there is an enormous quantity of tinstuff broken, | — i, } . . > 2 dear : 
n and hundreds of fathoms of rich tin ground opened, which can be taken aw ay ke “ssn metal is tapped, from 18 to 20 times in 24 hours, into one of the two 
o ata very cheap rate. In about three months this shaft ought to be ready for im H or three tap-kettles alternately. The slag runs continually into a 
drawing from the 213 fm. level, by which time this level should be communi- i, } 4 ai a sae call . : ieee Bail Thi 
- cated with the 213, east of the cross-course, where there is already upwards of AQ - slag-pot of cast-iron, ofa Py ramidal shape, the base being up, This 
y ~ - oe 99 ; 
f 60 fathoms in length for124% fathoms high of very rich tin ground discovered, ae at cone is 29in, high, and 22 in, in diameter on the top. Matt, or glo- 
worth full 40/. per fathom, It is truethis ground might have been taken away L-- bules of metal, sink through the yet liquid slag to the bottom, in 
6 long since, and dividends paid, but to do so the stuff would have to be drawn to ; , “BY ; 4 ‘ 4 
g 7 : : s : ) f a dra RN ‘“ » carrie a at : said 
° the 200 fm, level by tackle, a mode of working no miner, I apprehend, would rote et Se ral rag Namen the y beek ae 
5 sauction; [question if even the ** Successful Tin Miner’? would, 1€ Ent ostag cone Vere ace Ub CONCCUS) UFOKE 
é Now, surely those who live in glass houses ought never to throw stones, and and melted over with the ore, The blast, or quantity of wind, needed 
to prove this [ask the cofrespondent’s informant to go into the adjoining mine | § in, wide, 2 ft. high, 9 in. across the top, and 13 in. across the bot- | is sry great—each nozzle about 125 cubic feet per minute 
3 and examine the curious pitwork and pumping-engines there. I can assure him e Ag ft. high, ag Ainge vent Ps a3 1 s. In this cas oe BOF Very B sao BTR | piygr Snail oe the Pde a 
i it would repay him for his trouble, and at the same time greatly amuse him to | tom. Like the other it, too, was made of j-in. plates, In this case| for seven tuyeres 875 cubic feet, at a pressure of Lin, quicksilver, 
e see the striking contrast, and I doubt not but he would come to the conclusion, | likewise the joints were very badly welded—so badly that directly] In 1868 a Piltz furnace, 20 ft. high, smelted in 28 days— 
t with others who have seen them, that they ought long since to have been in the | the pressure came on they gave way, occasioned only little damage DbGd GUUS i sccdeaveasrse sibeeeasendaseunscesen te S608 
Kensington Museum with the antiquities of olden times, instead of being, as S : la, ee pad PyrltOUs OFCS ..ccce.cccce-ccccece sees d 
e now, in a Cornish mine. The broom should be used at home first, where the cob- to property, but unhappily killed two people and es ured @ third Matt and earth from cupellation, &c.. 
6 webs are more conspicuous. It might have been used with advantage on the| person, The boiler was used for warming rooms above the place in BOR... « csanesheeee saneevanncee onseenees 
e western side re a am veiltey > pains te ye from going cows to he the house in which it was situated, + . Magnetic ivON OFC....e0-- cies : 
streamers, where the slime is well Known to be four times as rich as that on the The condition, likewise after explosion, of the cast-iron boiler is EG is ccanchodexsmeens 7 sale aa SiS “00121990 
- eastern side. It isa great pity the owner of this ‘* wonderful broom” did not : - hake ret : f From these were obtained— 
- attend more to his duties at home ; far more sensible avd honourable would it | Shown here, It was 1 ft. high, 1 ft, wide, 8 in. tage the top, and SIMUE vicnndveis biébbkcinckvcwavarasdessxsikwwnssa en a 
r, aan See than that of prying into his neighbour's business, and intruding on 12 in. "The ¢ the bot- Tead cee pcascee 178°26 
the rights of others, tom. The cast-iron Silver.... ‘ ee «1°40 
Respecting the correspondent’s statement of a later date of there being “ too hich i rT Slag. pa 646°5. 
e many managers,”’ I beg to inform him there was but one manager, and he a of which it was ps ohn RD eR h car cent. of lead aad O71 ox. « spade 
any anagcers, é ané 9 4 m > . aine ‘56 oY ce af “7 Z el aye 
0 gentleman, and as such consulted with those under him. His unwavering, un- made was 7-16th of The slag an d 156 ates nt. of lead and 0°71 02, silver per ton, 
0 selfis: principles and superior judgment were not to be questioned ; he was an inch thick. As| The above 1219 tons of smelting material (put into the furnace mixed 
be neither owayed nor biased by any a knowing = sone he boron the right in relation to each | together(consumed 109°8 tons coke (middling quality), or 9 per cent., 
pursue. scarcely need say that gentleman was the late lamented Chairman arate ile the old Freiberg double furnaces consume er ce 
st and director, compared with whom the correspondent, the “ Successful Tin of the other cases, | While the old Freiberg dub ces consumed 10 per cent., and 
vs Miner,’’ with all bis brooms, are as nothing. He was the manager of the Carn so here the circulat- | other furnaces 20 per cent., and over, 
d Brea Mines, and would not sanction the taking away of the ground underhand ing pipes above the - - 
in an unminer-like way, as ce: tain people would have liked it done. cistern had become 7 
t- Further, if the correspondent is a long as well as ‘* Large Adventurer,’’ he f Dias iwh ON THE ARCHIMEDIAN SCREW FOR LIFTING WATER, 
Qe Will see the present compares very favourably with thepast. Eight or ten years ‘rozen, and when the i oe ates ‘ 
of since there was raised only about 3or 4 tonsof tin per month from Highburrow fire was re-lighted At the Institution of Civil Engineers meeting, on Tuesday, a paper 
. lode, with very little copper ; now they are raising about 20 tons of tin, with steam was formed; was read by Mr. WILFRID AtRyY, Assoc. Inst. C.E, which was in- 
y about 150 tons of copper, per month ; at the same time working it at a great dls- Saal : | ‘ lv informati ‘ di fa toned fine P 
I's advantage, by means of a small engine, with 600 or 700 fms. of flat-rods drawing for which there was | tended to supply in formittion regarding the best form of the Archi- 
” Water from four sump-shafts, which, of course, will be done away with when no escape. The | median Screw, and its effect when laid at different angles of ineli- 
m ~ mpeg pe at pe ereeted on ay ag Rage anet a ss open: | boiler was shattered, one person was killed and two people injured, | nation to the horizon, After suggesting that the previous neglect of 
so we a ore p ty - ar rns f A : . . . . * 
: ing ap swell that there will be no difealty tn shorty doubling the returusoa | “rhe problem is to provide means of safety by a valve or other con- | this subject was probably owing to the mathematical and practical 


re ‘ . 

to 900/., and a new stamping engineon the mine, aud all paid for, yet withal there | trivance, which will act when both pipes are frozen. 
Was a profit shown at the last meeting of nearly 30001. 

Now, all this the “Successful Tin Miner” well knew, and only watched his | 


As a rule, the | difficulties attending the construction of screws iu the ordinary way— 
safety-valves used in such cases—when any at all are used—are apt | with the threadsatrightanglesto surface of the core—theauthorstated 























rs opportunity to slip Into a snug nest, to be fed by his own tame birds, and thus | to stick from want of employment. When the safety-pipe up the | that he had udopted another principle of forming the spiral threads, 
8° use his own dirty broom in sweeping tu accomplish a parpose, or becoming still | Chimney is used it is likely to freeze, for in most of the explosions | which would simplify the work of construction and produce a more 
na — successful; but success of this kind, or success secured by such means, I | that have happened the houses had been unoccupied some time be- | efficient machine, This was to make the spiral threads on the na- 
nf Er asinine cmeiit be chic, os well as te alt other questions, te the reanee | fore the accidents, These usually ensue upon the fires being again | tural and developyble system. If an annular piece of card, or tin, 
od for my troubling you with the opposite of that which was given before. Hoping lighted. The fire generates steam before the safety-pipe thaws; in-| be wrapped upon a cylindrical core, having its edge retained ina 
al you will grant a small space for this, I have no doubt the discerning public will | deed, if the safety-pipe should act, and a quantity of water be let | shallow spiral groove on the surface of the core, it would naturally 
of See Lo whom the present condition and eee yy are traceable. | down the chimney upon a good fire, the cook would be inonlya little | take up a fixed and determinate position, not at right angles to the 
. vonted o er sonra less dangerous plight than if there had been anexplosion. There is surface of the core but inclined to it; and inclined to it atan angle 
- {For remainder of Original Correspondence see to-day’s Journal.) | much room for the display of ingenuity in the constructing of these depenting only upon the inclination of the spiral groove on the core, 
d, | domestic boilers, Founders and engineers should turn their attention The chief ay Cp mn of this spiral thread was that it could be made 
fi- THE SMOKE NuISANCE.—A report has been issued by the com- | to the subject. We perceive that no slight authority eres vty ey oe rod ga re an and no b ips a required except to 
un mittee appointed at a meeting convened by the Mayor of Newcastle, | what he terms the glue-pot boiler, He speaks of a smell boiler within | cu oul by — 1 us, . vic aii ° a noes upon le core gave at once 
| & in 1870, to enquire into the practicability of lessening the smoke and | a larger. This is the suggestion of Mr. B. B. Marten, _ On | positon a etl Rte tener : vb ts) a at right angles to the wee 
re- other noxious vapours emitted by manufacturers, They state that | $'™eeT of the Midland Boiler Tuspection and Assurance Company, It) surface of t “ a —_ only be =— yer approximately, by using 
be their attention has been particularly directed to an examination of | has been objected to the * glue-pot ” that you cannot by its use get | a great number of small pivces. he developable threads also pro- 
Ue the diffcreut kinds of apparatus attached to steain-boilers having for tueir ob- | 20¢/ing water up stairs, To such objectors it may be replied— You duced a more efficient machine than the threads of the usual form, 
he a the mitigation or suppression of the evilof smoking chimneys; and, though | want too dangerous a luxury for a dwelling-house, * Water a few as was shown by reference to tabular diagrams, 
r siempre oe ae ouuees tm Ue renats Ley afforded all were a de degrees short of boiling the boiler-withia-boiler will provide; and| | The first set of experiments was made with models of screws of 
et, The inventions in question may be divided into two sections—those which at. | With that there are few who would not be content. Our object here, different spiral angles (the “spiral angle of a screw being the in- 
7 tempt to vary the quantity of air according to the changing requirements of | however, is not to advocate this or any other form of boller, W e de-| clination of a spiral line on the core to the lines parallel to the axis 
ne acer hp oy by ys tha _— the supply = costae Psapp | sire simply to point out the error that possesses the public mind on | of the core) having only one thread @ piece, and the results of these 
at eomaustion st sho Mbawated ance tht tna amen Sheeamemmte uaa on eneer | this question ; to show what is the true cause of the Cisasters to do- | experiments were given on the diagrams; but it was easily seen that 
>X- tunity of examining that of Mr. Gall, extensively use: by Messrs. H. L.-Pattin- | Mestic boilers ; to illustrate the action of the pent-up steam in such | every screw ought to have as many threads as ordinary workman- 
set oe sin Co., of the Felling Chemical Works. With a furnace, when the smoke | Cases ; and by these facts together, to set people’s wits at work, thereby | ship and convenience would allow, This was also shown by refer- 
at Iporsanipumecanees ag not excessive ble plants uot without mer but | to secure an effectual remedy, Tu this matter, as in most others, the | ence to the results of experiment; and it was coucluded that to allow 
rht this neigtbourhood, thrown ou iu large quantities ata time, the extrication of | adage, we presume, is applicable in which we are taught that know- of easy fitting, riveting, and ex»mination, the width of the cham- 
ed. gas is so violent immediately after firing, that the ordinary draught of the | ledge of the disease is half the cure. We have laid bare the disease, | bers for a large screw should not be less than 1S8in. on the square, 
ns prays waadie oy lgee gy alr lato the furnace to effect combustion, | and have told how one physician would cure it ; let other doctors | This condition was used to regulate the number of threads for the 
- diminiiueds ‘Tie coc of te sppaneny par bade ieee tusanee is parcally (give the world the benefit of their preventive skill, and we shall| models for the second set of experiments, 
all, and lil. for a double flue Cornish boiler, including patent right. ‘I'he other, not regret having given a little passing attention to a topic upon The second set of exin riments was made on six models, whose 
ng bw far the best, mode of dealing with the evil is by means of what is termed | which very much has recently been written, and upon which very | spiral angles were 20°, 30°, 40°, 50°, 60°, and 74°; the number of 
ok auical firing, in which the quantity of fuel introduced into the fire-place ' much more will yet be written, if better means of prevention arenot threads being varied from four to one, The models were succcs- 
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sively inclined at different angles, and the water contained by each 
model in its different positions was measured by a measuring glass. 
These experiments formed the basis of the investigation, and it was 
deduced from them :—l. That the quicker the spiral, the flatter 
must the machine be laid to produce its best effect.—2. That screws 
of quick spiral angle, when laid at their best angle of inclination, 
delivered a far greater volume of water per revolution than those of 
slower spiral angle when laid at their best angle of inclination. 

In order to ascertain the most economical form of screw, it was 
necessary to investigate the loss of power due to the internal fric- 
tion of the water and the external friction on the gudgeons for each 
machine. This was done by calculation, and the results were obtained 
numerically for screws of certain specified size, lifting toa height of 
10ft. The frictional drawbacks thus obtained were applied to each 
machine when laid at its best angle of effect, and the efficiencies of the 
different screws were then calculated. The result showed that the ma- 
chine whose spiral angle was 30° was the most economical, but that 
the machine whose spiral angle was 40° approached it very closely. 
The best angles of inclination for these two machines were respec- 
tively 25° and 30° to the horizontal. In the most favourable case, 
the useful effect of the screw appeared at 88 per cent., and it was 
eoncluded that, after making allowance for certain small losses re- 
ferred to, the useful effect of a well-constructed screw should not be 
less than 85 per cent. 

Reference was then made, by way of comparison, to other ma- 
chines commonly used for low lifts—suction-pumps, centrifugal 

umps, open Archimedean screws, scoop-wheels, chain-pumps, and 

ersian wheels, and the paper concluded by pointing out the various 
advantages of the Archimedean screw, more particularly as regards 
its durability, simplicity, and useful effect. 

The communication was illustrated by the series of models from 
which the results were obtained, and also by a screw, 5 ft. in length, 
constructed on the system of threads advocated by the author. A 
model was likewise exhibited to show the improvements which | 
might be applied to obviate the defects of scoop-wheels, as at pre- 
sent constructed and mounted. 





COMPRESSED AIR AS MOTIVE-POWER. 


We have become so accustomed to the use of steam as a motive- 
power, that we are disinclined to give any other fluid even the credit 
which practical application proves it to deserve, and hence it is that 
any machine which it is proposed to work with either compressed air 
or water can scarcely obtain a fair trial. It is to this cause that we 
must attribute the disinclination to adopt certain of the coal-cutting 
and drilling machines that were at first exhibited, But, happily, those 
connected with the Burleigh rock drill, and the driving of the Hoosac 
tunnel, have so thoroughly succeeded in overcoming every obstacle 
that complete confidence in compressed air as a motive-power has | 
been established. An important paper on the subject has recently 
been read before the American Institute, by Mr. J. Ff. Haskins, whose 
experience in the manufacture of the air-compressors used in the 
Hoosac tunnel enables him to speak with authority, in which a large 
amount of new and valuable information is given. The student, he 





remarked, in searching for information on the subject is met at once 
by that stern law as to the resistance of the flow of air in pipes—* the 
resistance increases as the square of the velocity, and is further aug- 
mented by the syuare of the quantity.” This, he continued, is both 
true and false, ‘True as it was determined by those who recorded the 
law, and false as air is to-day conveyed and handled. The present 
practice has carried at Mount Cenis air at 50, 60, and 70 Ibs. to the 
square inch four miles, in pipes of 8 and 10 inches in diameter ; and 
under his own eye, at the Hoosac tunnel, Colorado, they are daily 
carrying air at 60 and 65 lbs, one and three-quarter mile, with little 
or no loss. Nor are either of the above the firstor only instances of 
long conducts; they are numerous, and in pipes of 1 inch to 10 inches 
in diameter, In the business in which he is and has been engaged 
for some years, that of designing, building, and operating air-com- 
pressors and rock drills, they are frequently called upon to carry air 
at high-pressure long distances, and they daily meet with instances 
where it would be impossible to do so if the law, as stated, were true. 
This is one of the numerous instances wherein practice always proves 
to be of value, 

The subject was first studied by Mr. Haskins some twelve years 
since, when as foreman of an establishment in Massachusetts he en- 
tered upon the manufacture of Ericsson's caloric engines, air-com- 
pressing pumps, and machinery to be run by them, so that it was to 
John Eriesson that he was indebted for his first knowledge of the 
subject, and first opportunity to gain further information, Just now 
they found parties almost daily enquiring if they could convey air 
various distances, and run machinery with it. Most certainly they 
could, and that, too, economically. There are numerous instances 
on record where it was done long years ago, and to-day he could 
point to very many cases where it is being done daily, and creates 
no wonderment. Many years ago Capt. Ericsson was applied to by 
a New York clothing firm for relief in the way of power to run sew- 
ing machines. The relief was readily furnished, and a caloric en- 
gine in the cellar compressed the air; it was carried to the upper 
stories in pipes, and there moved little engines, which in turn ope- 
rated sewing-machines to the number of some eighty, And this is 
not all, the act of compressing air throws off its heat, and then when 
it is again exhausted, it of course takes up that heat again from the 
surrounding atmosphere, doing two things, condensing and precipi- 
tating, the vitiated air, and furnishing one of the best possible means 
of ventilation. These machines worked successfully for years, and 
were only stopped when business lagged. In 1853 or 1854, at Glas- 
gow, there was built from the designs of Mr. David Elder, an air- 
compressing engine, known as Randolph's air-pressure engine. This 
engine compressed air to 20° and 30°; it was then conveyed down to 
the lower level of the mine, and there actuated an engine similar to 
a steam-engine to do the needed pumping. It ran for years success- | 
fully and economically, and yet the world has never known it. It 
is being done to-day in various places using ordinary means, but as the | 
world moves this plan is now to be superseded by a much simpler 
plan, compressed air still being the motor, but without the interven. | 
tion of an engine. 

Now, were the law already referred to always literally true he | 
feared some of these things might not be accomplished. Within a | 
year there has been a great deal said and written as to the possibility 
of running horse cars by means of compressed air, Anyone might 
have learned upon enquiry that such a thing was not only possible, 
but that it had been done on a small scale a dozen years ago; he, 
with a friend, had filed a caveat for doing so in 1858 at the Patent 
Office, after a series of successful experiments, extending over some 
months, and to-day cars are running so driven, and there is not the | 
slightest reason why they should not. 











Compressed air, then, is a | 
reality, an] the plans for using it are many, yet few are really of | 
utility, or are commercial successes, They may be named as within | 
three classes---the water column, the piston immersed in water, and 
the piston simply packed and lubricated by water, or other fluids, | 
Of the first-class there are several varieties, all, as far as his know- | 
ledge extends, have in them elements of success. They operate upon | 
the general plan of starting and stopping a column of water. Other 
apparatus dependingona column of water for its power has been con- 
structed, and there are several parties now experimenting in that 
direction. It is a grand field—open to, and inviting the attention 
of the mechanical world, and few fields offer greater inducements, 
Of the immersed class of compressors, there are also several. They | 
do well for low pressures, but not as well for high ones, the difti- 
culty being that the piston in moving has also to move a large body 
of water, which, of course, absorbs an amount of power equal to its 
own inertia—the nan esof Ericsson, Sommellier, Doane, Butler, Bur- 
leigh, Spear, and Ha:kius appear as inventors of the last class, and 
among them they have indeed produced some queer machines, and 
surmounted what in years past were considered almost insurmount- 


able obstacles. ; 
In Mr. Haskin’s judgment there is not the slightest difficulty in 


transmission. Heregards the proposition of Mr. Day, to harness the 
lower Genessee falls and convey its power to Rochester, as more than 
feasible. Once success is demonstrated there, how many other simi- 
lar spots can be found to apply the apparatus to? Think, he says, 
of the immense number of uses to which the compressed air could be 





put when it could be had by turninga stop-cock in each house, as is 
now the case with gas! Mr. Robert Spear, of Portland, Maine, has 
invented numerous devices in connection with compressed air, among 
them a pump for use in many places, as mines, deep shafts, houses, 
and other places where steam will not answer. It has much merit. 
He has also a system of pipe for transmitting air, which is a depar- 
ture from all settled plans, and yet promises success. So almost daily 
the army of inventors are aiding the great cause, each by bis little 
addition to the general whole, and the progressive party should aid 
the onward march to more air, and that compressed. We have already 
stated that where the Burleigh drill is at work in this country it has 
given complete satisfaction, and it is understood that but for some 
unavoidabledelay on the part of the manufacturers many more wonld 
by this time be in active operation. The improved arrangements 
made for compressing air, to which Mr, Haskins alludes, seem calcu- 
lated to remove the last obstacle to the successful working of the 
drill, so that it may be anticipated that before long the Burleigh drill 
will be recognised as an indispensable article of a mining plant, just 
as Blake’s stone-breaker is at present. 





MINING ASSOCIATION OF GREAT BRITAIN. 


The seventeenth annual meeting of the Mining Association of Great 
Britain was held at the Craven Hotel, Strand, on Wednesday, Mr. 
JOHN STRAKER, President of the Association,in the chair. The fol- 
lowing gentlemen were present :— Messrs. George Elliot, M.P.; James 
McMurtrie, Radstock ; G. Gilroy, Wigan; G.C. Greenwell, Poynton; 
George J. Baker, Wolverhampton; Thomas Knowles, Wigan; A. 
Hewlett, Wigan; John Knowles, Manchester; John Daglish, Tyne- 
mouth ; Thomas Udall, Silverdale; Fereday Smith, Manchester; W. 
T. Lewis, Aberdare; W. A. Potter, Cramlington; Charles Binns, Clay 
Cross; William Bean, Alfreton; J. B. Pope, Leeds; — Mathews ; 
Robert Harrison, Eastwood; J. P. Hunt, Corngreaves; T. W. Plusey, 
Old Park Ironworks; A. M. Chambers, Sheffield ; H. Mitford, South 
Staffordshire ; Robert Heath, Newcastle, Staffordshire ; G. Thomp- 
son, Ruabon; KE, Fisher Smith, Dudley ; T. E. Horton, Shropshire ; 
John T, Woodhouse, Derby, treasurer ; and Maskell William Peace, 
Wigan, solicitor and secretary. 

The SECRETARY having read the report of the Executive Council, 
its adoption was moved by the PRESIDENT, seconded by Mr, UDALL, 
and carried unanimously. 

The meeting then proceeded to the appointment of officers for the 
current year. On the motion of Mr. HEWLETT, seconded by Mr. 
ELLIOT, and supported by Mr, FEREDAY SMITH, it was unanimously 
resolved :—“ That John Straker, Esq., be president of the association 
for the current year.” 

Mr. STRAKER having acknowledged the compliment paid to him 
by his re-election, the following gentlemen were appointed the execu- 
tive council for the ensuing year:—F/vom the districts of Northum- 
hberland and Durham: Messrs. T. E. Forster, Henderson, Morton, 
Daglish, C. L. Wood, Straker, Lindsay Wood, and Potter.— From Cum- 
berland: Mr, Isaac Fletcher.— From Yorkshire: Messrs. Evans, Haigh, 
J. B. Pope, and Stewart.—/rom Derbyshire, Nottinghamshire, and 
Leicestershire: Messrs. Binns, Woodhouse, Bean, and Harrison.— 
From Laneashire and Cheshire: Messrs. Gilroy, Hewlett, Fereday 
Smith, J. Knowles, and Greenwell.—From South Staffordshire and 
Worcestershire; Messrs. Mathews, Williams, Hartley, Baker, and J. 
S. Hunt (Chairman of the South Staffordshire Iron Trade Associa- 
tion). - From North Staffordshire: Messrs, Heath and Udall.—/vom 
Shropshire: Mr. Horton.—From Gloucestershire and Somersetshire: 
Mr. MeMurtrie.—/vom North Wales: Mr, Geo. Thompson.— From 
Warwickshire: Mr. Darlington.—Zrom Dean Forest: Mr, A, Goold. 
—From South Wales: Messrs. Elliot, Clark, and Nixon, 

A resolution was then passed empowering the Council to add to 
their number. 

On the motion of the PRESIDENT, seconded by Mr, MATHEWS, the 
cordial thanks of the meeting were unanimously tendered to Mr. 
Woodhouse for the valuable honorary services which he had for 
many years most efficiently rendered to the association as its trea- 
surer, and requesting him to continue those services during the cur- 
rent year, 

Financial arrangements having been made, and a meeting of the 
council fixed to consider in detail the Mines’ Regulation Bill and the 
Trades’ Union Bill now before Parliament, the proceedings were 
brought to a close with a unanimous vote of thanks to the Chairman. 
—Colliery Guardian, 





MINES REGULATION AND INSPEOQTION, 


In the House of Commons, on Monday, Mr. BrRvog, on rising to 
ask for leave to introduce a Bill to consolidate and amend the Acts 
relating to the regulation of mines, wished to call the attention of 
the House to the points of difference between it and the measure in- 
troduced last session. After the Bill was brought into this House 
last session, a noble lord, who had long presided over the Royal Com- 
mission appointed to enquire into the state of metalliferous mines, 
which were not dealt with in the Government measure, introduced a Bill re- 
lating to those mines and giving effect to the recommendations of the Commis- 
stoners. Thereupon he undertook on the part of the Government to introduce 
as amendments in the Bill substantially all the provisions of the measure re- 
specting metalliferous mines, The present Bill would, therefore, deal not only 
with coal mines and iron mines in connection with coal mines, but would have 
reference to all the mines in the country. To the suggestions made by several 
lion. members he had given the most careful consideration, and the result was 
that In one or two not unimportant respeets he had found it necessary to modify 
the Bill. The Committee, which sat for two years investigating this subject, 
recommended a modification of the most important of all the general rules re- 
spectiug the regulation of mines, The present rule was that all coal mines and 
iron mines in connection with coal mines should have an amount of ventilation 
sufficient under ordinary circumstances to dilute the noxious gases. Some in- 
spectors found it difficult, however, to obtain convictions, as the magistrates 
frequently said there was no proof that the circumstances were ordinary. Con- 
sequently it was proposed to lay the onus probandi on the owners of mines and 
their agents, instead of on the other side. He lad consulted the Inspectors of 


| coal mines, and the result was the conclusion that, on the whole, it was best to 


retain the law in its present form, The Select Committee felt the greatest diffi- 
culty in dealing with the education of miners, but they were agreed that the pre- 
sent regulations were altogether imperfect, and that the provisions made with 
the object of sccuring the education of miners were illusory. The Act provided 


| that a child who could pass an examination in reading and writing might be 


employed in a mine; but it took no security for the character of the examina- 
tion, such as providing that it should be conducted by acertificated master; and 
the consequence was that in many cases a most imperfect knowledge of reading 
and wricing was certified as being sufficient. As soon asthe examination was 
passed a youth was employed without restriction, and that under circumstances 
must adverse to any kind of culture. Could anything be conceived more miser- 
able than the condition of a boy of tender age shut up for 12 hours at a time 
in adark atmosphere, and altogether ent off from many opportunities of acquir- 
ing intelligence possessed by boys who spent their time above ground, even al- 
though they were not at school? The Select Committee considered this matter 
fully, and e-pecially when it would be possibie to introduce the half-time system, 
and they arrived at the conclusion that it was best to exclude children from 
mines until they were 12 years of age, trusting that up to that age they would 
take advantage of the educational facilities now to be extended to them by the 
Act of last year, and believing that, if this exclusion were carried out, it would 
be unnecessary to impose any further restriction. The Factory Acts and the 
Workshops Regulation Act provided that children under thirteen years of age, 
who were at work, should be secured a certain immunity from extreme labour, 
and acertain amount of education; butas, in theeaseof miners, it was proposed 
to relieve children from work up to the age of 12, it was considered less neces 


} ary to put them under the Factory Act for the remaining year, which, indeed, 


would create a great amount of inconvenience, and would not be productive of 
much good. He stated last year that of all the suggestions that were made the 
most practical seemed to be one offered by the hon, member for Halifax, supple- 
mented by the hon, member for Brighton, which was that children should be 
allowed to enter the mines at ten, and to work three days a week, and that they 
should attend school at least ten hours a week. He had received from the Asso- 
ciation of Miners a proposition of a new and startling nature, which was that 
no child should enter a mine under the age of 12, theu only on passinga certain 
examination ; that from 12 to 16 the labour should be limited to cight hours a 
week ; and that a youth should attend school a certain number of hours a week. 
He did not doubt the perfect sincerity with which the Association endeavoured 
to promote the education of the children of their own class; but he was bound 
ty say there was something more than a desire for education in this proposition, 
It was an object with many Trades Unions to prevent the employment of chil- 
dren in order to keep up the rate of wages; and when such a proposition as this 
was made we must see in it some object other than the advance of edacation. 
lie saw no reason why the age at which children began to work in collieries 
should be greater than the age at which they began to work out ot them; and 
Parliament had an opportunity of considering the subject when the Workshops 

tegulation Act was passed. He thought it was just and fair to adopt as far as 
possible the lines that had been already laid down, and he, therefore, proposed to 
allow children to be employed at the age of ten, to limit their employment to 
three days a week, to require that they shallattend school ten hours a week, and 
to maintian these restrictions up to the age of 13. With respect to the hours of 
labour, the propositions of the Bill were substantially the same as those of the Bill 
of last year, and it was then proposed to limit the labour of all boys under 16 to 
‘6 hours a week, and at the same time to provide that under no circumstances 


should a boy be kept down a pit more than 12 hoursa day, includingjan hour 


anda half for meals and rest. The workin mines was not, generally speakin 
of a tiring nature, and he believed that the work done by achild ina factory was, 
on the whole, more tiring than the work done by achild in a coiliery, whieh Was 
often confined to the watching of doors and opening and closing them as required. 
Another proposed change would be received with sattsfaction. It was put for. 
ward as an injustice last year that miners should be liable to imprisonment 
without the option of a fine, for certain offences, and that agents and others. 
often as culpable, should be punished only by the imposition of fines. There 
was a distinetion between the two cases, for the offence of the workman wag 
often clear and definite, while that of the agent was more indirect and compli. 
cated, and less easy to prove. He was still of opinion that a workman should 
be subject to imprisonment if his conduct deserved it; but he proposed that there 
should be a right of appeal whenever a man was sentenced to imprisonment 
without the alternative of paying a fine. These were thealterations of import. 
ance that had been made in the Bill; and there were others which would be 
more conveniently dealt with in Committee. He had been enabled to meet the 
wish of the hon. member for the University of Edinburgh that some provision 
should be made for the examination of agents. He had given the subject a good 
deal of consideration, and he had arrived at the conclusion that it was far more 
dangerous than advantageous for the Governmeut to interfere in the matter by 
attempting to influence the choice of agents. The defects that existed in the 
management of collieries did not arise so much froma wantof education on the 
part of the managers as from a want of attention to duties, and from failure to 
use the means at their disposal for securing thesafety of those intrusted to their 
charge; and these were failures against which no examination could provide, 
Leave was given to bring in the Bill. 








THE EBBw VALE IRON COMPANY, AND THE TRUCK SysTEmM,— 
At the meeting of the Truck Commission, at the Law Institution, 
Chancery-lane, on Tuesday, Mr. EDWIN GROVE, secretary of the com. 
pany, said he wished to call attention to two points mentioned by Mr, 
Dale. One was where he inferred that Welsh ironmasters, who had 
complete stores, saved 10 per cent. on the amount of their labour, 
As far as their experience went, from 1869 to March, 1870, their total 
profits on the stores came to less than 3 per cent. on the wages. The 
total amount of wages which were paid in that time from the four firms to 
which he referred was 398,3211., and the profits in that term were 10,9151. These 
profits mainly arose from the fact that they paid cash for the goods they bought; 
they did not get goods, as a.rule, on credit. In the particular year to which 
they were referring, he found that they only gave acceptances tor 20561. With 
regard to Mr. Patterson's evidence, he had to state that the remarks he made, 
and the figures he quoted, were not prepared for the Commission, but were the 
ordinary accounts, drawn up and issued to the shareholders. He considered 
that their average profits all through on the stores at their four works did not 
amount to more than 7 or 7% per cent, On their purchases the profit would not 
be more than 8 per cent. Their balance-sheet was audited by Messrs, Cooper 
Brothers, including those referred to by Mr, Patterson.—By Mr. BOWEN: The 
auditor would consider it his duty to test the figures presented tohim? He 
would consider it his business to say whether any particular set of figures was 
entered wrongly or not. There were managers set apart to look after the shops, 
The figures showing the profit on the shops at 10,915/. he took himself from the 
balance book. That was the ordinary way in which he obtained such items; 
they were not specially taken out for the purpose of the Commi:-sion. His figures 
were obtained from books under his contro!, and not from a previous statement 
submitted to the Commission. They had not debited themselves with any in. 
terest on the capital employed in the shops. He could not explain how it was 
that the shop was represented as having paid 52811. more than they had received 
from the office. The figures were 37,9001. as received from the office, and ad- 
vanced to the workmen by the shop 43,2201. Upon consideration he believed that 
the misunderstanding arose on the slaughterhouse account, which supplied 
41751. worth of meat during the half-year to the shop, and that had not been 
added ina proper way. The slaughterhou-e account was connected with their 
farm, and the item he quoted was the actual] value of the meat supplied. They 
paid a large proportion of the 41751, away, through their farm manager, They 
did not get value to that amount from their own farm; but, deducting that 
sum, he saw there was a deficiency of 1200/., which he could not explain. The 
total amount of their profit (10,9151) was made up in the ordinary way ; he 
could not submit any sheet explaining how it was arrived at. Their company 
was a joint-stock concern, the registered capital was 2,400,0001,, and they had 
been in existence six years. In the year exding March, 187), they paid a divi- 
dend of 54% percent. Their paid-up capital amounted to 2,050,3801. Hehad had 
20 years’ experience in Welsh ironworks, and he considered the store principle 
worked well. The private shops could not sell at the same price as they did, 
and there was no compulsion on the part of their workmen, Their manager 
was always anxious to reduce, as far as possible, the price of the goods to their 
workmen, and frequently cousulted wsth their shop manager with that view. 





SULPHURIC AcID.—Iron pyritesis now imported inenormous quan- 
tities from Spain and Norway for the manufacture of sulphuric acid on Tyneside 
andin Lancashire. After the extraction of the sulphur from the Spanish ores, 
the residue is operated on for the 2 per cent. of copper it contains; and in 1869 
no less than about 4000 tons of metal were thus obtained ; theentire yield from 
native ores in the same year being 8291 tons. The importation of those pyritic 
ores increase rapidly ; and4t isnot unlikely that Newcastle and Liverpool may 
by-and-bye take a large share of what bas hitherto been a speciality of Swansea, 


REFINING CAST-IRON.—From America we are promished a new 
process for refiningcast-iron, by which an enormous saving is to be effected, and 
the operation simplified. Fluor-spar—well known as Derbyshire spar—and 
peroxide of iron—such as the Cumberland hematite—in powder, are mixed and 
spread over the bottom of the pig-moulds into which the iron from the blast 
furnaceisrun. The heat of the iron causes flourine and oxygen to be liberated ; 
and by reason of their affinities for silicon and phusphorus these impurities are 
vapourised. ** The resulting metal with respect to silicon and phosphorus is as 
pure as wrought-iron.” This process, patented by James Henderson, will soon 
brought to the test of practical utility in this country. Considerable attention 
is also directed’ to the ** Sherman process,’’ which is said to be in successful ope- 
ration at Pittsburg, Pennsylvania. In this process iodine appears to take the 
place of fluorine. These elements are of such an analogous character that pro- 
bably our patent lawyers would call the one ‘‘a colourable substitution’’ for 
the other. 


CHLORINE.—Dr. Odling delivered a lecture, at the Royal Institu- 
tion, on ** Recent Improvements in the Manufacture of Chlorine.’ We allude to 
this only for the purpose of directing attention to the remarkable process by 
which chlorine is now being obtained in enormous quantities for the use of the 
bleacher or the chemical manufacturer. It will be well known that chlorine is 
ordinarily obtained by decomposing muriatic acid by the action of the peroxide 
of manganese. By the new process, a mixture of muriatic acid and air is passed, 
at an elevated temperature, over a mass of bricks which have been saturated 
with sulphate of copper. The result is that the oxygen of the air seizes the 
hydrogen of the acid to form water, and the chlorine is liberated in a constant 
stream, The remarkable feature in this operation is the physical influence of 
the copper-saturated bricks, The arrangement once adjusted does not appear 
to require any restoration, and the decomposing power acts uninterruptedly. 
Muriatie acid vapour and common air, in mixture, are driven in, and chlorine 
and water flow out.—Atheneum. 





SrEEL.—Mr, C, L. FRANKS, Finsbury, takes cast-iron, and melts it 
in a puddling or similar farnace, together with 7 or 8 per cent. o> thereabouts 
of hammer slag, or, what is better, he prepares the bottom of the furnace in 
the usual way with iron oxide and slag. He then adds 1 or 2 per cent. or there- 
abouts of a chemical mixture. The metal is well rabbled, so as to thoroughly 
mix it with the chemicals, When it boils, as it will do under this treatment, 
a further quantity of the chemical mixture is added, say about 1 per cent. 
Afterwards the metal is balled up, and it may then be hammered or squeezed 
and rolled into bars in the usual way. 


COMPRESSING GUNPOWDER.—By the invention of Mr. J. JAMES, 
Princes-street, between the head of a hydraulic press and the table of theram 
there are arranged three strong plates or slabs. The upper slab is fitted with 
numerous punches projecting downwards, and made to slide laterally in grooves, 
its sliding movement being effected by means of a screw worked by hand,as ina 
slide rest. The middle slab is perforated by numerous holes, one hole corre- 
sponding to each of the punches in the upper slab, these holes forming the monids 
or dies for the pellets. The slab is fitted in the framing of the press, so that it 
cannot move laterally, but can move a little upwards or downwards. When it 
isin the lowest position it can be prevented from moving upwards by stops in- 
serted above it into grooves in the framing of the press; it can likewise be kept 
separate from the lowest slab by stops inserted below it and between it and the 
lowest slab. 

MANUFACTURING GAs.—The invention of Mr. W, Witson, Man- 
chester, consists in the use and application to retorts used for the manufacture of 
gas from coal oils ofa pipe leading direct from the retort to the hydraulic or tar 
condensers, the top of such pipe being provided with a water joint or lute to 
allow of such pipe being cleaned out without breaking any joint as hitherto 
practised, The cistern to contain the coal oils, and the pipe leading therefrom 
to the retort, are surrounded by an outer casing, through which warm water is 
caused to circulate, supplied by a cistern, Which also supplies the water joint. 

CHLORINATING ORES.—The invention of Mr, C, SreTerELDT, of 
Austin, U.S.A., consists in dropping a mixture of pulverised ore and salt through 
a vertical, or nearly vertical, sliaft through which the products of combustion 
are ascending, whereby an almost instantaneous chlorination of the ore 1s 
effected, which leaves silver ores ready for amalgamation or lixiviation, prepares 
copper ores for lixiviation, and sets the gold in gold sulphurets free for amalga- 
mation. 

TREATING OrES.—Mr. J. BERNARD, Salisbury-street, proposes to 
pass the fumes or products to be condensed through filters, either in a dry or wet 
state or submerged in water. He forms a chamber or enclosed space in commau- 
nication with the furnace and flues to be employed, in which he places and 
arranges one or more ‘*secreens’’ or ** frames,’’ of any desired shape, so that 
when the fumes to be condensed are forced or drawn through the chamber con- 
denser by any convenient exhausting or forcing machine, the vapour to be con- 
densed is made to pass through the material forming the frame or screen, which 
will have the effect of depositing the vapour thereon. 


Cast-IRON.—The apparatus Mr, A. B. BERARD, Paris, proposes to 
employ for reducing the ore consists of a gas generator and of a reverberatory 
furnace, provided with a half-eye furnace on its upper part. The gas generator 
is somewhat similar to that described in the specification of letters patent bearing 
| date December 7, 1868 (No. 3715), except that the inventor applies to the latver 

an apparatus for regenerating and purifying the gas produced in the gas gene- 
} rator, properly so called. After passing through a re-heating tubular apparatus, 
gases are introduced into a hollow place of cylindrical or prismatical form, con- 
| taining coke mixed with powered lime to promote the fusion of the cinders, an 
| burut by means of a blast; he also introduces water-steam thereto. The gases 
pass through this coke, and water-steam and the tarry matters are decomposed. 
The combustible gases on leaving this apparatus are utili-ed for the reduction 
| of the ores or other heating purposes. Tne reducing apparatus consists of are- 
verberatory furnace, provided with a small vertical or inclined cupola furnace on 
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SILVER PROCESSES IN THE PACIFIC STATES. 


its of the Stetefeldt Furnace are fully recognised 
Pi agg heron it seems that it is not without rivals, the Bruck- 
oat cylinder being apparently that which, for the moment, attracts the 
atten 
pon rer vapor re to smelt 30 tons per day costs 2000/. to erect, 
and that an equal amount of work could be done with six Bruckner’s 
cylinders, costing not more than 1450/., showing a saving in tirst cost 
of 5602, in favour of the cylinders, In the item of labour advantage 
is also claimed for the cylinders. For a 30-ton Stetefeldt furnace it 
pot uires two men to feed, two to fire, and three to draw and cool the 
roasted ore; and the advocates of the Bruckner system claim that 
with six cylinders working it will not take more than one man to 
three cylinders, or four men in 24 hours, and, even allowing one man 
to every two cylinders, it would still leave a gain of two men as com- 
ared with the furnace. With regard to fuel it is admitted that the 
cavantage is in favour of the Stetefeldt furnace, which consumes a 
cord of wood for every 7} tons of ore treated, whilst the Bruckner 
cylinders consume a cord of wood for every 63 tons treated ; but 
this, it is said, amounts to only half a cord in 24 hours, being equal 
to a saving of less than 10 per cent, The quantity of salt used is 
assumed to be the same in each process. It is claimed for the Stete- 
feldt furnace that by its use silver should never be chloridised below 
90 per cent., but the Bruckner cylinder is said to be full equal to the 
furnace in the chloridising capacity, and capable of doing fully as 
good work. At all events, the mills in Austin, Nevada, return to 
customers but 80 per cent. of the assay value of their ores, and we 
doubt if any of the mills using the Stetefeldt furnace does any better. 
The general public can, of course, never expect to know the exact 
percentage of bullion obtained from their ores, and while we may all 
suspect that the Stetefeldt furnace or the Bruckner cylinder gets more 
than 80 per cent., or even know such to be the case, our only guide 
as to the relative value of two machines as chlorodisers must lie in 
a test run of each, both using the same ore. ' ; : 

The prominent points wherein the Bruckner cylinder is claimed to 
be superior to the Stetefeldt furnace are—firstly, the readiness with 
which a mill using the cylinders can be moved from one locality to 
another, which is totally out of the question in case of the furnace, 
which, when once built, must stay in the gne spot, as it would be 
cheaper to build an entirely new furnace than to attempt to tear an 
old one down to rebuild elsewhere ; secondly, in the greater economy 
in fuel by the use of the cylinder in a district where the ore supply 
is variable, and not constant. If, for instance, the supply of ore sent 
to a Stetefeldt furnace should from any cause—and such things as 
snow storms, accidents to teams, &c., are common in all mining 
countries—be decreased by one-half, the same number of men to run 
the furnaces must be kept employed, and the same amount of fuel 
used, as if the furnace were running to its full capacity; whereas, 
if the cylinders were used, but one-half of them need be run, and the 
same saving could be made in the items of fuel and labour, And, 
thirdly, the royalty charged by the patentees of the cylinder is much 
lower than that charged for the use of the furnace. 

Notwithstanding the claims, however, put forward for the Bruck- 
ner cylinder, itis considered more than improbable that the cylinder 
will ever be used as a substitute for the furnace, although when a 
party has but 500/ at disposal they might be induced to erect a 
couple of cylinders, rather than have no chlorodising contrivance at 
all, Every cylinder requires one-horse power, at least, to run it, and 
this must be taken into account in comparing the two processes ; and 
another point, about which nothing is said, perhaps because the re- 
sult would be unfavourable to the cylinder, is the relative durabi- 
lity of the two contrivances, The Stetefeldt is a really substantial 
furnace, occupying an important position amongst the plant of a 
mill, whilst the cylinder has all the advantages of portability and 
defects of weakness possessed by the furnaces usually carried by tra- 
velling tinkers. If for apparatus which will prove equally durable 
and perform an equal amount of work, the first cost of the furnace 
is 20007, against 1450/. for the cylinder, the latter should, of course, 
be adopted ; but if, as is alleged, two sets of cylinders would be worn 
out as quickly as one furnace, it is better to trust to the furnace. 








THE COPPER TRADE—SOUTH AMERICA, 


The west coast of South America is the great copper-producing 
country, and will be greater, because it also has fields of coal (in the 
Straits of Magellan and in Southern Chili), The whole range of the 
Andes contains mineral wealth. Along the coast of Chili, Bolivia, 
and Peru may be seen the indications of copper with the naked eye 
in many places, as well as numerous smelting-works on the shore. 
The copper mines and deposits were known to, and worked by, the aboriginals. 
Peons, in many cases, learned their location, and sold them for a few reals to 
gamble with, and then, perhaps, went to workin them at 12centsa day. These 
mines are immense in extent and richness, but the difficult nature of the country 
—precipitous cliffs rising from the sandy desert along the shore, lack of water 
and food, and the inertness of the working class, prevented their being worked, 
except in a superficial manner, up to within a comparatively recent period. 
Some enterprising native, however, as well as a number of English and a few 
American business men, saw that legitimate mining operations must bring 
fortunes, where the mere surface mining of the natives could produce the large 
quantities bought from them at prices so exceedingly profitable to themselves, 
and yet so very satisfactory to the miners, and they went to work in good earnest 
to realise these fortunes. They built wagon and mule roads at heavy expense, 
procured European and North American engineers, and were not afraid to tun- 
nel through mountain and rock soas to reach the rich veins at the most practical 

ints for permanently economical mining. Steam-engines were brought from 

ugland, smelting-works were multiplied, and railroads were built connecting 
the mountain ridges with the sea-ports, the mines with the smelting-works ; 
and it seems that the American engineers were as little frightened at the grades 
and curves and overhanging rocks they had to pass as the sure-footed mules. 
These railroads up to the mountains are splendid triumphs of engineering skill, 
and in view of the arid, desolate country in which they had to be built, show 
that energy and endurance can be infused into the natives by North American 
example. Native copper in pieces and sand (barilla) is largely produced both 
in Chili and Bolivia, and a number of new railroads are projected, by means of 
which transportation can beso facilitated as to decrease the cost of this copper, 
and meet the decline in its value by the increase in product. All the other ores 
of copper occur in these countries, and generally in veins of gigantic proportions, 
while the decomposed varieties, carbonates, are abuadant in many points on the 
surface. Nowhere else do the sulphurets of 50 and 70 percent., pyrities of 25 per 
Cent., occur on such ascale of magnitude ason this west coast. From Valparaiso 
north we find many copper harbors or beaches—Tongoy Bay, Coquimbo, Copiapo, 
Caldera, Vhaneral, Cobija, Tacna, Iquique, with Tarapaca in its rear; between 
them lies the desert of Atacama. But the most famous mines are those of 
Tamaya, for which Tougoy and Coquimpbo are the shipping ports, ‘They are si- 
tuated near the summit of a mountain beyond the Limari valley over 4000 feet 
high. This mountain is intersected by a vein or lode running north and south, 
Cropping out on the eastern side of the mountain about 5v0 feet below the sum- 
mit, and dipping to the west at an angle of 52 degrees, being from 7 to 21 feet 
thick, and filled with ore varying from 25 to 50 per cent. in richness. 

A number of mining companies or individuals have worked here, sinking shafts 
and driving galleries, and bringing out the wealth of ore, only the rich portions 
of which were shipped, while the poorer ones were left to accumulate near the 
mines, to prove a source of good income on the establishment of better lines of 
Communication than mule paths, and a sore item to copper speculators, Here 
ithas paid to run tunnels into the mountain 1200 feet long, and to sink shafts 
1009 fect deep, and to work out miles of galleries, as well as to set up hoisting 
apparatus of the most modern description. For pumps there is not so much oc- 
Casion ; the miners would rather they could get more water out of the mines for 
ore-dressing purposes. One proprietor, whose claim seemed situated in an im- 
Practical point, went to work back of the other miners, sunk a shaft perpendi- 
Cularly, which exhausted ten years of labour and almost his whole fortune, but 
Struck the vein, as he was bound to do, since it dips at a regular inclination, and 
then had the best of the other miners, who were thus cut off. Several new tun- 
els are driving in, one of them from the south, along the vein and below the 
Upper workings, to be a mile and a half long, through which the ore can be run 
Out in carts and, finally, on railroad trucks to the smelting works, or to the sea- 
Port for shipment. 

Ten thousand people live here above the clouds, engaged in mining. Women 
and boys pick over the ores coming out of the mine, which are, in some Cases, 
Crushed and washed, the refuse being still preserved as available in the future, 
but with the establishment of furnaces most of the ores are now carried to the 
nearest smelting-works. The railroads have changed the whole economy of the 
Copper production of Chill, for not only do they bring the ore from the mines, 
but they can transport coal, as well as food, to the mines. As the rate of wages 
in those countries is ** elastic’’—that is, the labourer need only fall back upon the 
three or four days out of the week that he chooses to spend in pleasure, when his 
Wages are lowered—the question of transportation was the only one of para- 
Mount influeuce on the production, the mining itself being incomparably fruit- 
ful. Now, the cost of transportation, not only on the coast, but, in some cases, 
from near tue mines, being reduced by railroad trains as against mule trains, 
and the bulk to be carried absolutely by three-fourths where ores are smelted, it 
follows that the margin for a decline in the price of the copper obtained must 
have been immense, when compared with the situation of the business as it 


tion. It is stated that in Nevada a Stetefeldt | 


formerly existed. As with other mining regions, aggregate results as well as 
individual cases have to be considered. Some miners may have been stopped 
from working by low prices; others like Mr. Urmenita, could afford to under- 
sell the rest by 50 per cent., but, on the whole, the steadily Increasing annual 
production, in the face of continually lowering prices, proves that the business 
is satisfactory at the present time, and that the ratio of future production will 
keep up with the steady march of improvements that are being pushed forward 
in this rising country, and that the cost of producing must continually diminish 
in a region like this, were the miner can choose the rich lodes, and can afford 
to leave the poor ones alone, where the poorer ores can be had for the trouble of 
picking over the mountain sides without any mining, it being understood that 
what are called poor ores there would be almost considered rich in other parts 
oftheworld. As already stated, the production of the west coast has more than 
doubled in fourteen years in quantity, and, no doubt, in value, as far as the 
profits of the parties engaged in the copper business there are concerned; and 
the development is still going on vigorously. 








MINING IN INDIA—THE PUNJAB. 
Most of our readers have heard of the salt mines tothe north-west 


Megtings of Mining Gompanies. 
(=. 


HOLYFIELD LEAD MINING COMPANY, 


The annual general meeting of shareholders will be held at Alston, 
on Tuesday next, when the subjoined report will be presented :— 
‘eb. 7.—We have continued the main sump from the Horse level to a depth of 
18 fms. 3 ft., and are now about 3 ft. into the 4 fms. limestone, and on the south 
side of the vein. We had the vein in the sump until we got intothe plate below 
| Quarry Hazle, which Is about 8 fms. from the sump top, at which point it an 
to incline to the north in going down. At a depth of 13 fms. we came to what 
is called the Sill Bed, where we first got quit of the water which had hitherto 
materially retarded our operations, and from the top of this stratum we made 
@ Cross-cut north 4 fms., and cut the vein, out of which we obtained some plecea 
of ore. At this point we sunk a sump tn the vein to a depth of 6 fms., in order 
to prove it. After sinking about 3 yards we met with very nice ore, which re- 
gularly improved for 7 or 8 yards in depth, and produced about 251. worth of 
lead ore in sinking. If this continue as it is, it will work to a profit. This 
sump Was sunk a few feet into the limestone, but the vein and the joints near 


well get any deeper. We are now sinking the main suwp from the Horse | 


of Pind-dadun Khan, now called the Mayo Mines, in commemora- | ic, being all full of clay, caused the water to stop, so that we could not very 
evel, 


tion of the Viceroy’s visit, and of the veins of lignite and anthracite, 
the discovery of which have from time to time been announced as 
that of coal. In the territories of the Maharajah of Cashmere nu- 
merous veins of lead, iron, and copper are known to exist, but it is 
not the policy of the Jummoo Durbar toallow them to be worked, though many 
of the native shikarees dig out a little lead ore from lodes known only to chem- 
selves, and make them into bullets in the same primative method used by the 
early backwoodsmen of North America, In the adjoining state of Chumba; tron, 
lead, copper, and plumbago are found, but the high rates fixed for coolle hire 
and manual labour are likely to hinder European enterprise in that quarter. 
Iron is worked in the Kangra district by the Dogras; and in the adjotuing 
Mundi State some elghteen mines of that metal arein operation. In the States 
of Sukyt, Erki and Belaspoor the powers that be are again the hindrances to 
the development of the mineral wealth ; oneof these petty Rajas has gone so far 
as to place sepoys as a guard for the purpose of preventing anyone from examin- 
ing a very large lode of lead that is known to exist, and which was formerly 
successfully worked. Near Subathoo, lead mines are being coaverted to use aud 
profit by a company of European and native sp2culators; the Maharajah of 
Pattiala, in whose territory most of the mines lle, being one of their number. 
We are informed that though the workings in these mines have not as yet reached 
any depth, the results and prospects are satisfactory. 

The lessees of the mines and mineral lodes of the Talooqua of Wazeer! Rupi 
in the district of Kangra, we are told are only awaiting the termination of the 
present war in Europe to form 4 company for the working of their possessions. 

The districts will be divided into two sections :— 

1.—The Shigri Mine, leased on royalty by the Punjab Government for a period 
of twenty years. 

2.—The mineral rights of the Talooqua of Wazeerl Rup! assigned in perpetuity 
subject to a royalty by the Jagheerdar. 

To give a better idea of their locality, we will suppose a visitor to have started 
across the hills by the road leading from Simla to Dhuramsala, and in ten 
marches, aggregating 134 miles, to haye reached Larjl, which is Just outside the 
limits of Wazeeri Rupi, a good bridle road, practicable for laden mules, extend 
ing the whole way. ‘This is not the line by which ore would be conveyed to a 
market, but the usual tourist’s route; the mercantile route to the plains lying 
at a much lower level, and very much shorter, Jullundur being the nearest point 
on the railway, about ‘30 miles from Kulu. At Larji the visitor has the Pilan 
Kotht of Wazeeri Rupi immediately in front and due north, with the Bithoo 
Kundi ridge containing deposits of salt and of precious serpentine, which when 
worked by the lathe into vases and other ornaments commands a considerable 
price. The Bithoo Kundi ridge joins to the Ruphroo and Dudroo ridges, with 
their vast deposits of copper, consisting of copper pyrites, purple copper, pea- 
cock ore, and grey copper, forming large lodes from which, whilst the ore was in 
a state of fusion, bunches of metal had boiled up. In the days of Rajah Maun 
Sing, about 200 years since, the natives had worked many of these bunches and 
removed a considerable quantity of ore, but foreign invasion and domestic com- 
motions caused a stop to be put to their labours, No attompts seemingly had 
been made to touch the great underlying lode, which has faras at present known 
extends some 7 miles with lateral branches. Only at one place does any sinking 
on the true lode occur, and this is at the Kall Davi lode, which contains a quan- 
tity of grey ore,a highly argentiferous variety of copper. This working was 
abandoned through the superstitious fears of the natives. Indications of copper 
exist in many other places in this part of the grant, and some lead also is to be 
found. To the east of Pilan Kothi lies the Saicer Kotht with a mine of alum, 
and it is said a silver mine. The latter assertion has not yet been verified ; 
there has only been time to explore very little of the area of the whole grant, con- 
sisting of 600 square miles. The rocks hereare limestone with trap dykes, over- 
laid by clay-slate formations, which contain the copper. 

The traveller now leaves the Dhurumsala road to his left at the Badool ferry, 
where a substantial wooden bridge is in course of erection, and crossing the little 
river of Harla, in whose bed boulders containing lead and copper ore have been 
found, passes through Kote Kurdi with its numerous lodes of iron, baryta, and 
mangancse to the junction of therivers Beas and Parbutti. Here areindications 
of copper lodes in four places, recent discoveries within the last year. 

The road to be pursued now leaves the main valley of Kulu, and follows the 
banks of the Parbutti to the north, Following its course, the salt, iron, and 
copper of Chiol and Gular Pant are soon reached, and a short ascent leads to 
Chong, perched picturesquely up on a spur of densely wooded mountains. Two 
miles above this isthe lead mine of Chitrani, formerly worked, but closed up 
and abandoned at the period of the Seikh conquest. About five mile further the 
Shatgurh Nullah with lodes of copper and silver-lead, 1s come to, and four miles 
further on the Pandoba ridge, which may be sald to be the boundary of the Ka- 
nore section of the mines, containing several lodes of iron and silver-lead. From 
this ridge to the Kanor Khud, a space of two miles, the outcrops of lead lodes 
are visible in many places along the road side; the Mateora hill in particular 
being intersected with them in every direction. Arriving at the Kanor Khud, 
perhaps the most important mining centre of all is reached. Just below the 
road are fine adits driven on outcrops of lodes. A quarter of a mile up the Khud 
is the ‘* Wheal Caroline’ mine, blown up by the Seikhs, who to secure all the ore 
at once placed a tremendous charge of powder in it, bringing down on it and 
filling it with a great quantity of earth and stones. Tueir own expulsion from 
the country followed so soon after this exploit that they had no time to clear 
out the debris, which has lately been done ir part and sufficiently to show that 
the mine contains :— 

1.—A large lode of lead, holding 16 ozs. of silver to the ton. 

2.—A still larger lode of lead holding 36 ozs. of silver to the ton, and about 
3 per cent. of copper. 

3.—A lode of silver yielding 96 ozs. to the ton, equal to the average of the 
Mexican mines, and witha traceof gold. The oreseemsacupriferous argentite 
or ‘* silver glance.’’ 

Half a mile up the Khud is another lead mine; the ore of this only holds 12 to 
14 ozs, of silver per ton, but is singularly free from impurities, containing no 
iron. There are other mineral indications in the same Khud, but they have not 
yet been sunk upon ; the rock here is easily-workedclay-slate. Abovethe Kanor 
section, and on the road to the hot springs at Manikeran, are other manifesta- 
tions of copper. The most northerly known mine in Wazeeri Rupi is that of 
Uchich, above Manikeran, said by the natives to have formerly been a silver 
mine, and transmuted by Aletany! A bona fide silver lode is believed to exist 
near it, but there has not yet been time to explore this part of the grant ; indeed, 
it will take years to examine the whole of the 600 square miles properly. 

The part of the property leased by the Punjab Government for 20 years, from 
April 1, 1870, consists of one mine at Shigri, in British Lahoul, situate about 
half a mile from the road connecting Kulu with Spiti. It is more an open quarry 
than a mine, being an enormous lode of antimony some 12 feet wide, traceable 
externally for several hundreds yards, and to all intents inexhaustible. The 
gangue stone of antimony ts also very valuable, ylelding zinc and tin. With- 
out entering into statistics it may be stated that according to the report of the 
lessees the antimony can be mined, smelted, and delivered in England for about 
3°l. per ton, where it fetches 78/., according to the last quotations.—Friend of 
India: Serampore, Dec, 22. 








FURNACES.—The invention of Mr. C. N. May, Devizes, consists, 
first, in making the fire-bars of such furnaces hollow, in order to allow of the 
passage of water through them. These bars may either be fixed permanently 
in the boller or they may be swung on trunnions fixed at one end or any other 
part, so that by drawing back a catch or other simple contrivance they may be 
allowed to fall and thus clear the fire-grate. Feed-water may also be pumped 
through these hollow bars, or allowed to flow freely through them. These bars 
may also be provided with receptacles for holding the mud, which can be readily 
cleaned ; two or more dampers are also provided underneath the bar, and by 
working these dampers one or more at atime the fire may be kept clean and free 
from clinkers. The dampers are applicable to any kind of fire-bar. 


FURNACES.—By the invention of Mr, A. PONSARD, Paris, the gas 
generator, the front face of which is inclined, is provided with an oblique grat- 
ing for the reception of the combustible gas, which fed into the apparatus in the 
ordinary manner. The gas is admitted into the combustion chamber by a pipe 
furnished with a regulating valve and partitions, which divide the gas into 
streams, which come in contact with currents of alr passing from the regene- 
rator. Cold air is supplied by a fan or blower at a low pressure to the body of 
the gas generator, where the attendant is placed who attends to the heating, and 
a portion passes through the grating to support combustion, the remainder 
being conducted into the regenerator below, and passing through perforated 
bricks, which heat it has it ascends. The hot air passes into the combustiou 
chamber, and mixes with the gases from the gas generator, and the flame after 
passing through the upper chamber enters the regenerator, and there leaves the 
greater portoln of its heat, passing through the perforated bricks before entering 
thechimmey. The body of the gas generator may be opened and the apparatus 
worked with free access of air; vertical pipes are set in the body of the furnace, 
and serve as retorts in which the substances to be smelted are placed, and the 
upper extremities of which pass through the roof of the furnace, and are open 
to the air, their lower extremities resting on the bed of thefurnace. The opera- 
tion is rendered continuous by continually charging the upright pipes or retorts 
with ore, flux, and fuel. 


PEAT CHARCOAL.— Dr, RITTERBANDT, of Eastbourne-terrace, Hyde 
Park, has specified the nature of his invention for improvements in the manu- 
facture of peat charcoal (partly a conmunication to him from Jean Baptiste 
Passedoit, Torreblanca, Spain, and partly his own invention) to be improve- 
ments upon an invention for which a petition was lodged, and a complete spe- 
cification filed March 29, and consists in the manufacture of a fuel having either 
crude peat or unwashed carbonised peat as its basis. The crude peat or un- 
washed carbonised peat, which may be used alone or mixed with other combus- 
tible materials, having been pulverised, and then mixed with pitch or tar in 
the manner described in the specification aforesaid with reference to carbonised 
peat, is then moulded into any desired form, and, finally, after being so moulded, 
is baked in furnaces similar to those used in the manufacture of fuel known 
in France as ** charbon de Paris’’ or “ aggloniérés.”’ In this state it may be 
used as a fuel for culinary, metallurgical, and other purposes, 





and are at present in the 4 fms. limestone. If it continue to take the water as 
at present, we will sink to the bottom of this sill, and then make a cross-cut to 
the north proving the vein in the limestone. Then by cutting about 3 fms. to 
the south we will cut another vein, called the little south vein. I may just say 
that both of these veins have been very rich above the Horse level, and our pro- 
posed working will prove them both in the depth from the present sump, all the 
ground being whole, and unexplored below the level. Should these veins prove 
to be rich in the limestone, with the ore we have already in the Sill Bed, we 
shall soon be able to send a large quantity of ore to market, and again make 
Holyfield a dividend-paying mine.—JOHN PEART. 


ENGLISH AND AUSTRALIAN COPPER COMPANY, 


The twentieth annual meeting of shareholders will be held at the 
London Tavern on Wednesday, when the directors will lay before the 
proprietors their annual report, and the accounts for the year endin 
June 30, 1870, The gross quantity of ore, regulus, precipitate, an 
rough copper received from various mines from July 1, 1869, to June 30, 
1870, has been— 








1869-70. 1868-69, 
OPO .ccoceccocceceTOUS 9790 15 1 ceccccce +» Tons 1710 17 0 
Regulus ... eo 93715 0 . eee 237 9 0 
Precipitate ... eo 987 2 8 vo ceeces — 


Rough COpper...cccccee 484 11 0 ceccccccccscccscocee SIDEL F 
TONS goesee seceee 3740 2 O cacseceeceeess TONS 2467 16 

The quantity hd ore, regulus, and precipitate smelted at the Port Adelaide 
Smelting Works from July 1, 1869, to June 30, 1870, was— 

869-70. 1868-69, 
TONS .occcccesece SIZH 1 0 acs cecccesece TONS 2921 5 0 

The quantity of copper nade at the Adelaide Smelting Works from July 1, 1869, 

to June 30, 1870, was— 1869.70, 1868-69. 
TODB .ccoee 1297 12 1 9 ceccscceseseee Tons 1526 16 2 24 

The quantity of copper shipped from South Australia during the year ending 
June 30 last has been— 1869-70. 1868-69. 

TONS ..06.. 1349 14 1:16  rcaesecccecceesesoTONS 1219 15 0 

BuRRA BURRA MINE.—By the last advices from Adelaide the pumping-engine 
was again at work, and the new dressing appliances were all but complete, It 
was not expected, however, that ore in any quantity would be ready before the 
month of February. 

WHARF AT PoRT ADELAIDE.—The whole frontage of 691 ft. is now completed, 
and at the date of last advices the wharf was entirely occupied with vessels. A 
space for floors of 100 ft. in width has been separated from the smelting works 
by a substantial fence 6 ft. high : and a tramway laid down, connected with the 
rallway to the city of Adelaide, and the railway northwards tothe Barra Burra 
Mine—the whole forming a most compact and complete freehold property, valued 
by Mr. Richardson at 35,2601, 3s, Lid. 

SMELTING WORKS AT PORT ADELAIDE.—These are now separated from the 
wharf by a substantial fence, and, together with the freehold land on which the 
stand, form a distinct property, valued by Mr. Richardson at 26,3241. 17s. 10d, 
Fifty thousand tons of slags, which are not taken into account in the above 
valuation, have been used for forming solid floors for these works, which con- 
sist of seven smelting furnaces, one refinery, a stack 160 ft. high, and suitable 
offices ; the whole connected by a separate tramway with the wharf and with 
the Burra Burra Railway. 

SMELTING WORKS AT NEW LAMBTON, NEAR NEWCASTLE, NEW SOUTH WALES, 
—These consist of six furnaces, a refinery, stack, and requisite offices, connected 
by rail with the coal pits on one hand, and with the Port of Newcastleonu the 
other. The freehold land on which they stand comprises 36 acres, vested in the 

inglish and Australian Copper Company (Limited), and a very advantageous 

agreement for supplies of coal, haulage of ore and copper, &c., has been secured, 
The value of these works is taken simply at the amount expended —87371, 14s, 5d., 
without reference to the value of the freehold land. 

KOORINGA WORKS.—A portion of the plant and machinery, formerly used at 
these works, has been transferred to the New Lambton Works, and other por- 
tions will follow should it be found desirable. The buildings, which are for the 
most part substantial and in good repair, will be held for a time to enable the 
manager to see if it would be politic to resume smelting there, should the pro- 
duce of ore from the mine prove to be large, In the meantime Mr. Hamilton 
has bis attention directed to the letting of any portion which may be found 
available for other purposes. 

Port AUGUSTA RAILWAY.—A survey has been engaged on the line by Govern- 
ment, and the last advices from Adelaide state that there is a greater probabllity 
now than ever of a useful measure being passed by the Legislature. 

REALISATION OF LAND TEAMS AND FARM STOCK.—This has not yet been car- 
ried out to any considerable extent, but it is hoped that theimproved prospects 
of the colony will soon enable the manager to realise their estimated value, 

The board, having in view the altered and favourable condition of the com- 
pany, effected by the completion of the railway from Adelaide to the Burra, the 
re-opening of the Burra Burra Mine itself, the completion of the company’s wharf 
at Port Adelaide, and the erection of smelting works at the mouth of the coal 
pits in New South Wales, have considered this a fitting time to review the posi- 
tion of the company, and to fix the valuations of their property upon such a 
basis as should continue undisturbed. They, therefore, instructed their man ager 
at Adelaide to procure from Mr. Richardson a new and careful valuation of the 
company’s real property, and to re-value all the moveable assets which time 
and altered circumstances had considerably affected. This has been done, and 
the directors are thereby enabled to present the accounts in a simplified and im- 
proved form, especially the balance-sheet and the statement of the Australian 
assets, in which the several items of real property are more distinctly rendered 
than in former accounts. They have also been evabled to adjust the item of de- 
preciation of teams, &c., held iu suspense in last year’s accounts, and to reduce 
the old balance at debit of profit and loss, to 14181. 10s. 1d., which has been 
written off the reserve fund. The reserve fund now stands at 54711. 3s. 11d., 
secured by copper warrants. The profit and loss account for the year—July 1, 
1869, to June 30, 1870 —shows a balance at the credit of 3441. 19s. 6d. 

The directors regret that the result of the year’s operations does not on this 
occasion admit the payment of a dividend, Had only the price of copper in 
England and India ruling at the commencement of last year been maintained 
this desirable result would have been secured ; but the war prevented tbis, and 
at one period of the year forced the price down to the lowest point ever known 
in the history of copper. A reaction has since taken place, which will be 
strengthened when peace is declared, and continental business resumed—an im- 
provement which will favourably affect the stock in hand, and the operations 
of the current year. 

The following directors retire by rotation :—Alfred Cobbett, Esq., and Spencer 
| Herapath, Esq., who, being eligible, offer themselves for re-election. 








CoAL MINING IN AUSTRALIA.—The Australian Agricultural Com- 
pany meeting will be held on Tuesday, In their report the directors 
state— As regards the colliery, the ordinary trade was brisk, and 
| owing to the increase of vend a larger amount cf profit was earned, 

but no increase of price was established, and tre censequence was 
| thatthe high rate of labour pressed as severely asit kav! cne ever since the re- 
| duction from 10:, to 8s, per ton. We are not hewe éf, Wit'.out hope of still 
| further improving the net return through the gradual increase of foreign trade 
| and colonial con ‘tmption, and the saving of labour by new appliances. During 
| the year an underground engine, fitted for hauling and pumping, which was 
sent out some years ago, has been fixed, and at the date of last advices wag 
ready for work, The new rolling stock, consisting of 45 six-ton wagons, built 
on the most improved principles, was forwarded to the colony in three ship- 
ments in the months of September and October last. The total cost, including 
freight, &c., was 5183/, 4s. 6d., which is in course of payment according to con- 
| tract. The heading driven from the old workings to the site of the new pit has 
| been completed, and we have great satisfaction in aunouncing that the coal 
| seam is proved to ba undisturbed and of high quality throughout the whole 
| distance, and that the dip Is »ufficlent to make the new pit answer its purpose. 

In the last half-yearly report, presented on Feb, 22, 1870, we stated that on Mr. 
Liddell’s recommendation we had determined to make it large enough both for 
| lifting coal and pumping water. Owing, however, to information subsequently 
| received, and with a view to limit the expense to the requirements of the next 

few years, Mr, Liddell has advised us to revert to theoriginal scheme, which wag 

confined to the drainage of the works by means of a steam-pump fixed at a low 
| level. For this purpose a shaft of small size will be sufficient, and instructions 

have been sent out to limit it to a diameter of 10 ft. This will effect a saving 

of expense in a variety of ways, and leads us to hope that this case may prove 
|} an exception to ordinary experience, by a completion of the work within the 
estimated cost. 


{For remainder of Meetings see to-day’s Journal. ] 

















“THE City OF LONDON DIRECT ORY.”’—The first annual edition 
of a handsome and useful work beari ng this title has just been issued 
by Messrs. W. H. and L. COLLINGRIDGE, of Aldersgate-street, and 
from the great care which has evidently been bestowed upon its com- 
pilation it seems well worthy of a per manent place among the records 
of City progress. In the arrangement of the Directory several new 
and valuable features are introduced, not the least striking being 
the placing of the addresses in each street in such a manver that the houses on 
each side of a street facing each other occupy a corresponding positionin parallel 
columns in the Directory. Au important addition has likewise been made by 





inserting the floor upon which a man’s dwelling or place of businessi s situated ; 
thus we find that Mr. Thomas Ross, accountant, occupies the fourch floor at 110, 
Cannon-street ; Mr. Michael Henry, patent agent, the second flo rat 68 Fleet- 
street, and so on ; particulars being likewise given which will en ibict he reader 
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to determine the particular parish and ward in which either of the houses men- 
tioned are situated. The Directory affords, moreover, some interesting facts 
with regard to the extent of the City ; thus, the number of streets, courts, alleys, 
and places in the City is 1039; no less than 33,938 titles are required In the Al- 

habetical Directory to record the firms, churches, chapels, charities, societies, 
} ree there are 909 trades and professions. The Conveyance Directory affords 
a guide for the dispatch of goods to 8434 places, and the 680 suburban towns and 
villages give employment to 1615 road carriers, and to so many omnibuses that 
no less than 156 starting places are ry to datethem. The Public 
Companies’ Directory will be found exceedingly useful, for it gives not only the 
names and addresses, but the capital, directors, and other officers, and dividends 
paid also. The Directory certainly deserves a place ia every City office. 


PROGRESS OF SCIENCE AND ART.—Another of the very interesting 
volumes from year to year prepared by Mr. JOHN TIMBS—The Year- 
Book of Facts in Science and Art—has just been issued by Messrs, 
Lockwood and Co., of Stationers’ Hall-court. Commencing very ap- 
propriately with a brief sketch of the life of Professor Huxley, the 
reader is supplied with an abundance of information concerning the principal 
inventions which have attracted attention during the year. The sketches refer- 
ring to the mechanical and useful arts, natural philosophy, electrical science, 
chemical science, natural history, geology and mineralogy, and astronomy and 
meteorology is well calculated to meet the tastes of all classes; for it must be 
remembered that the style isso thoroughly popular that any technical knowledge 
of the sciences themselves is not at all necessary to enable the whole book to be 
read and enjoyed. Asa single notice seldom exceeds half a page in length, the 
book will be found a cheap and entertaining companion for railway travellers, 
and will tend to shorten many a tedious Journey. 














FOREIGN MINING AND METALLURGY. 


The Belgian rolling mills and ironworks are carrying on operations 
with energy. It is expected that great part of the rails required for 
the renewal of the French railways which have been injured in the 
course of the war will be ordered in Belgium, as French metallur- 
gical industry cannot for the moment meet the demand which is likely 
to arise. As regards English iron, it is not expected to prove a for- 
midable competitor, in consequence of its greater dearness, while by 
reason of a great want of labour the German furnaces can scarcely 
be kept in operation. It does not follow, however, that this state of 
things will continue in Germany when the war terminates. Acon- 
tract for 2000 tons of rails is about to be let at Amsterdam, for the 
Dutch State Railways. The Produits au Flenu Colliery Company will 
pay, on March 1, its dividend for 1870, The Chartreu<e and Violette 
Colliery Company has announced payment of its obligation interest, 
as has the Blanzy Coal Mines Company. 

Advices from Essen (Prussia) state that the metallurgical interest 
of that district is suffering from day to day from the continuance of 


the war. The want of coal and coke is causing much injury, many | 


works having been obliged to suspend operations inconsequence. In 
every locality complaints are heard as to this state of things, and 
also of the want of trucks for deliveries. These complaints have thus 
far, however, proved quite vain, as coal does not arrive, prices become 
exorbitant, and the managers of the local railways cannoi succeed in 
procuring either locomotives or trucks to forward the raw material 
entrusted totheir care. The price of coal and coke has attained such 
arate in the Essen group that the cost of producing iron is almost 
equivalent to its selling price. Notwithstanding this, the price of 
the iron made in the group does not advance, as the importation from 
abroad, and especially from Belgium, is very considerable, and be- 
cause the price of Belgian raw ironis comparatively low, Many pro- 
prietors of blast-furnaces have blown out their works from the want 
of coal and coke, and because they do not like to work without a 
profit. In the Siegen district, where there were 35 furnaces in ac- 
tivity at the commencement of July, 1870, there are now only 15 at 
work, As regards merchants’ iron, the aspect of affairs is still more 
depressing. Orders are scarce and unimportant ; this is usually the 
case, more or less, however, in January every year, 

The aspect of political affairs being considered to have improved, 
the Belgian coal trade is expected to present shortly some revival. 


Hitherto, it has not been practicable, however, to make larger deli- | 
veries, means of communication having been destroyed in many | 


localities, while boat owners demand extravagant rates for cargoes 
destined for Paris. But in spite of all these difficulties, Belgian coal 
owners can still realise important profits by making deliveries of 


coal to the French capital, as coal is selling in Paris at extraordi- | 
narily high rates. Orders continue to flow in from Germany and | 


Holland—especially from Germany, where several industrial esta- 
blishments have been compelled to suspend operations by reason of 
the lack of combustible. Unfortunately, means of transport to Ger- 
many still make default. Belgian coalowners are reluctant, upon 
the whole, to enter upon long-termed contracts, as they anticipate an 
advance in prices, The demand for coal in Belgium on home ac- 
count continues pretty good. The rolling-mills, the glassworks, and 
the other industries using coal are actively at work, and are con- 
suming a great deal. But, however, active the demand for Belgian 
coal on home account may be, it bears but a small proportion to 
the production. sae 

Chilian copper, which hitherto had been principally dealt in at 
Havre, has made its appearance upon the Antwerp market, some 
small quantities having changed hands at 687. per ton. At Havre, 
Peruvian mineral (pure standard) has made 70/, to 702. 10s, per ton. 
United States, Baltimore, 767. to 78/.; ditto, Lake Superior, 807. to 
867.; and Mexican and Plata, in bars, 667, to 68/. per ton. At Mar- 
seilles, Toka for consumption has made 80/. per ton; refined Chilian 
and Peruvian, 80/. per ton ; and rolled red copper, in sheets, 80. to 
841. per ton. At Rotterdam, Drontheim has been quoted at 50 fis. 
to 52 fls. Banca tin has been quoted at 78 fls.; and Billiton at 77 fls, 
at Rotterdam, At Marseilles lead in saumons, first fusion, has real- 
ised 18/.16s.; ditto, second fusion, 177, 8s.; ditto, argentiferons, 
177. 18s.; ditto, in shot, 207, 16s.; rolled and in pipes, 207. 16s, per 
ton. At Rotterdam, the quotation for Stolberg has been 11 fls.; and 
for miscellaneous marks, 10} fls. 








FOREIGN MINES, 


Don PepRO NorTH DEL Rey.—Copy of telegram from Lisbon: 
Produce for December, 6411 oits.; weighed to Jan. 18, 2191 oits, ; 
TAQUARIL.—Telegram from Lisbon: Produce for Dee., 2138 oits. 


ter expected in January. — ; 
PALMADA AND TIRITO (Silver).—The following telegram has been 
received by the directors from their general manager :—** Clemes, Jan. 26: De- 
cember profit for month, $5243; north looking well. . 

CHONTALES (Nicaragua).—The directors have advices from Mr, 
Belt, dated Jan. 6: Return of gold for December, 269 ozs., from 1009 tonsof ore; 
average yield, 514 dwts. per ton; cost for the month, $4550. Mr. Belt reports 
that the connection level at San Antonlo Mine, contrary to his expectations, 
continued poor throughout the month, and, therefore, the retuins have not 
come up to his anticipations, but on the departure of the mail there were indil- 
cations of improvements. He also states—** ‘The stopes above No. 6 level have 
greatly improved, aud are now worth 6 dwts. per ton. We have driven the end 
of No. 6 level east 8'4 varas; it is 4 ft. wide, and worth 7 dwts, per ton, This 
is an important point, as it Is the deepest part of our workings, and tis almost 
directly over where we proposed to cut the lode in the deep cross-cut. From 
the general appearance of this mine we have every reason to expect that we 
shall make a profit during the present month.—San Benito Mine: The upper 
level has been driven 14 varas; the lode is 4 feet wide, and worth 4 dwts. per 
ton.”’ The health of the establishment continues good. ' 

— J. Tonkin, Jan.4: I beg to hand you my report of San Antonio Mine for 
December: No, 1 stope, fn the back of No. 6 level, has been stoped 56 varas ; the 
lode is 3 ft. wide, worth 4 dwts, of gold per ton. No. 2 stope, in the back of the 
game level, has been stoped 55 varas; the lode is 4 tt. wide, worth 6 dwts. of 
gold per ton. A stope in the back of No. 5 level has been stoped 50 varas ; the 
lode is 3 ft. wide, worth 10 dwts. of gold per ton. A stope in the back of the 
connection level has been stoped 38 varas ; the lode is 2 ft. wide, worth 5 dwts. 
of gold per ton. Astope in the back of eastern level, west of new cross-cut, has 
been stoped 334 varas; the lode is 3 ft. wide, worth 4 dwts. of gold per ton.— 
Driving: The repai-cing of No. 6 level is now completed, aud wu have driven this 
month 8'4 varas on (he course of the lode, which is 4 ft. wide, worth 7 dwts. of 
gold per ton. The connection lode has been driven on the course of the lode 
2334 varas on a lode 3 ft. wide, worth 3 dwts. of gold per ton. The level driving 
weat of new cross-cut on the course of the lode has been extended 13 varas; the 
lode is 3 ft, wide, worth 3 dwts. of gold per ton. ‘The level driving cast of the 
Santo Domingo cross-cut on the course of the lode has been driven 7 varas ; the 
lode is 34% ft. wide, worth 3 dwts. of gold perton. I am pleased to report a de- 
cided improvement both in the No. 2 stope and in the No, 6 level. The number 
of tons seut to the stamps this month is 1009, yielding 5'4 dwts. per ton, equal 
to 269 ozs. melted gold. : . ; . 

JAVALI.—The manager in his report, ending January 5, says that 
although the month has been a broken one, owing to the Christmas holidays, 
and been further shortened by ithe early departure of the mail, he Is enabled to 
send 34914 ozs. of gold, against a working expenditure of $2614°70, kaving ‘a 
profit of $1754°5. This result is all the more satisfactory, as tt was principaily 
obtained from ore rejected as unfit for the machinery formerly in use, and of 
which on there is a quantity estimated at not less than 30,000 tons on the sur- 

which can and has been conveyed to the mill at the small 


>a great part of 
comet 5d. oer ton. The whole mill, including twenty stamps and three pans 
is pow at work, the new machinery, sup 


plicd from England, dolug well. 4 
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The mine of this company is situated at St. Anthony’s Nose, on the Hud- 
| son River, about forty-five miles from the city of New York. It is within 
easy access from the city by railway, river, and road. The property lies in the 
| township of Cortlandt, Westchester county, and the township of Phillistown, 
Putnam county, both in the State of New York, and can be readily seen by 
reference to the map. The present workings of the property are on 52 acres 
(freehold), which lie in Putnam county. Besides this, the company have in the 
same county a 15-years leaseof 250 acresof land adjoining the 52 acres, There 
are 8) acres in Westchester county, which the company have the right to pur- 
chase for $15,000 at any time before Nov. 23, 1872, on which property also they 
hold a lease for 15 years still to run, The company are paying for this lease 
$1500 for this year (1870), and will pay $2000 for 1871, and $2500 for 1872 and 
| subsequent years until the end of the lease. unless previously purchased, which 
| it is the intention of the company todo. These lands cover everything kuown 
| of the mine, and are in length about one mile. The river frontage of the pro- 
perty is 600 ft. in length, and is within 100 ft. of the channel of the river, where 
the company’s new dock is being built, and is nearly completed, alongside 
which a vessel of 3000 tons can load, 

CONTENTS OF THE MINE.—The mine now opened is found, as was anticl- 
pated, to bea solid mass of pyritea, consisting chiefly of sulphuret of iron and 
sulphuret of copper. Some nickel has been found in samples of the former as- 
saying % per cent. to 6 per cent. If this should prove continuous, it will of 
itself be extremely valuable and profitable in addition to the sulphur and cop- 
per. These ores are mixed with quantities of hornblende, apatite, or phospate 
of lime and felspar. As a source of immediate profit, the sulphur ore only, 
which the mine furnishes in great abundance, is being worked and sold ata pro- 
fit of about 92% per ton, while the rich copper ore is laid aside for the present, 
and stored to be dealt with hereafter. 

WorK DoNE.—Since the formation of the company, six years ago, they have 
had great difficulties to overcome in the dead work at the mine, and in opening 
up a warket for thesulphur ore among the chemical manufactures, both of which 
have now been accomplished. This period has been occupied in the construction 
and perfecting of the mine shaft, with connected level, tracks, cars, tramway, 
&c., besides getting considerable quantities of ore mined out and ready for de- 

livery. The lower tunnel or adit level running into the vein is 300 ft, long, and 
the shaft is 180 ft, deep. Not having been run to exactly meet, the two have been 
‘ connected by targe stopes in the vein, Splendid ventilation has been thereby 
secured, Being from 700 to 900 ft. above the natural drainage of the country, 
the mine is insured against any serious trouble from water, and no pumping is 
required. All the water now entering the mine comes from the surface. 

PRESENT CONDITION.—The directurs are taking steps to procure the speedy 
completion of the new dock at the termination of the new road Just finished, by 
which a saving of 50c. per ton or more will be effected in the transportation of 
the ore to the ships. The new road Is a continuous inclined plane of about one 
mile. The road heretofore used is circuitous to the extent of about three miles, 
and has some up grades, The company has a market already for its sulphur 
ore at 35 pertonu, It has the additional advantage of a customer in the imme- 
diate neighbourhood, in a firm which has erected large vitriol (sulphuric acid) 
works alongside the company’s new docks. It is found that the ore makes as 
high a quality of vitriol as the Sicilian sulphur, and burns well. The manu- 
facturere are learning to roast the ore now to such perfection as to extract all 
the sulphur to within a small percentage. The directors believe they have one 
of the best mining captainsin the country. Hehashad many years’ experience 
in England, and more particularly for the last ten years, in the State of Ver- 
mont, where he has managed a mine of similar character with great success, 
His name is Thomas Pollard. There are considerable quantities of sulphur and 
copper ores already mined out and lying ready for sorting and delivery. Last 
year the company worked out (besides getting through the dead work) about 
| 6000 tons of sulphur ore, and sold the same for about $25,000 (say, £5000), which 

must be considered a fair beginuing. 

The accommodation and buildings at the mine consist of the house at the 
| mine, where the men are boarded, which is 40 ft. long, 20 ft. wide, and two 
stories high, lined with bricks, with an addition, 20 by‘15 ft., one story high, 
used as a wash-house, A large earth cellar, near the house, for keeping meats, 
} vegetables, &c. (The house has had as many as forty men in it, and is well 
built, and comfortable.) The superintendent’s house, two storles high, a very 
good house, new, and in all respects convenient and suitable for the purpose. 
A stable, with room for six horses, harness, &c. A new thoroughly-built black- 
smiths’ shop alongside the trock at the mouth of the adit level. An office by 
the side of the scales where the ore is welghed. A changing-house, where the 
men change their working clothes for clean ones, and a substantial shed over 
the dump and sorting-ground. A few small houses, costing $500 each, would 
be very desirable as residences for married miners who have families, the boys 
working well as sorters of ore, and in many other ways being as useful as men, 
and much less expensive, The question of their erection is now under consi- 
deration. Many of the men find board with the surrounding farmers’ families, 
and prefer livingin thatway. The workings are well plannedand shaped. The 
rock stands, without timber or masonry, as firm to-day as it did three years ago. 

Cost, VALUE, AND PROFIT PER TON.—The net profits on the sulphur ore, now 
sold at 35 per ton, is about $3 per ton, thus :—Contract to miners to deliver the 
ore on the dump, per ton, 75 cents; sorting, per ton, 25 cents; hauling to dock, 
per ton, over new road, 50 cents; all incidental expenses, office, superiuten- 
dent, &c., 50 cents: total, $2. Sold at the dock, per ton, $5; profit, $3 per ton. 
The net profit on 6 per cent. copper ore worked on the spot for metal only is 
estimated at $14 per ton. Many of these expenses are taken too high, and will 
not be materially increased whatever quantity of ore be taken out ina given 
time. The improvements now going on will still further reduce expenses. It 
must not be supposed that $5 per ton is the highest price that could be obtained 
for the sulphur ore. It is put at this low figure at present to encourage the 
manufacture of sulphuric acid therefrom. 

QUANTITY OF ORE.—The mine is, properly speaking, a huge quarry of sulphur 
ore, actually visible, and open to the inspection of anyone. There is nothing 
imaginary or speculative about this. It is only as regards copper and nickel 
that it can be looked upon asa mine, and, therefore, upon this point only to 





some extent speculative. The directors base their calculations of future earn. 
ings and profits upon the actual facts and experience derived from the last six 
years’ working, and more particularly upon that of the past year. These cal. 
culations are verified by Prof. Raymond, Mining Engineer to the United Stateg 
Government, who reports that the mass of solid ore now exposed to view, and 
ready for breaking down and carting away for sale, amounts to at least 40,000 
tons:—In the stope from the cross tunnel to bottom of the shaft (say), 16,000 
tous; inthe stope from the upper drift down to the large tunnel stope, 10,000 
tons; in the ground south of the shaft, 14,090 tons: total, 40,000 tons of sulphur 
ore, in extracting which some 4000 to 500) tons can be set aside as 6 per cent 
copper ore. In the ground south-west of the shaft there are ahout 46,009 tong 
more easily to be opened up, without any dead work. There cannot reasonably 
be any doubt of the continuance of the deposit in depth, and there is at least 
700 ft. in perpendicular height yet. Besides the deposit now worked upon there 
are, doubtless, parallel recurrences in the same zone. Where one rich ore- body 
thins out another will be found to set in, and this metalliferous series continues 
in the property for at least a mile, as is indicated by the outcrops traced for that 
distance. Hence the company can at any time open upon some other outcrop 
and double the rateof production. Thecapacity of the mine ts, therefore, prac. 
tically beyond limit. 

ESTIMATE OF PROFITS.—Upon the foregoing moderate calculations, there 
will be a net profit on the ores now in sight or available without any dead 
work being needed, as follows :—In tunnel stopes: sulphur ore, 35,090 tons, at 
$3, profit $105,000 (£21,000); copper ore, 5000 tons, at $14, profit $70,000 (£1 4,000) 
—In south-west ground: Sulphur ore, 49,000 tons, at $3, $120,000 (£24,000) ; 
copper ore, 6000 tons, at $14, profit $84,000 (£16,800) : total, $379,000 (£75,800), 
It will probably take, with the present force of men, about three years to ex. 
tract the above, but it depends entirely upon the number of men the company 
choose, or their finances permit, to be employed. [t can be pushed ahead much 
faster than this. However, calculating at this slow rate, the above would give 
a return equal to 8% per cent. per annum on the nominal capital of $1,500,000 
(£300,000), The extraordinary shipping advantages of the company, and the 
great and increasing demand for the ore among acid and vitriol manufacturers, 
render it safe to look forward to a steady prosperity. 

ASSAYS.—Thé company sent to London some samples of all the ores (selected 
promiscuously by Mr. Alfred Kimber, C.E., Associate of King’s College, London, 
who visited the mine for the purpose) to be asssyed by Mr. Frederick Claudet, 
of London. These samples, rich and poor together, were analysed and reported 
upon by him as follows :—No. 1 samples, magnetic pyrites. No. 2 samples, cop- 
per pyrites, intermixed with magnetic pyrites. Sulphur, No. 1, 34°45; No. 2, 
29°52; iron, No. 1, 51°25; No.2, 37°56; copper, No. 1, *83; No. 2, 8°28; nickel 
and traces of cobalt, No. 1, 60; No, 2, 46; carbonate of lime, No. 1,350; No.2, 
4°63; insoluble rock, No. 1,840; No. 2, 18°40; moisture, No. 1, *20; No. 2, 20; 
oxygen and loss, No. 1,°77; No. 2,°95: total, No. 1, 100°00; No. 2, 1000). Mr. 
Alfred Kimber writes that “as a pyrites mine (sulphuret of iron) it is a great 
success, and the quantity is inexhaustible. The samples sent may be taken as 
a fair test of the quality as regards the sulphur. From the appearance of the 
ore now coming out, the future of the mine is very good as regards copper. You 
cannot find a single piece of ore that does not show copper, and the quantity of 
rich copper ore seems to be increasing.’’ The company had a lot of 50 tons of 
ore tested on July 14, 1870, by Prof. Chandler, at the School of Mines, Columbia 
College, New York, and received his certificate that it contained 7 60-100ths per 
cent, of copper. 

PROSPECTS AS TO COPPER.—The miners are steadily coming to more copper, 
and all who see it have but one opinion, which is that it is a great copper vein, 
The numerous heaps of copper ore, more or less concentrated, which lie about 
‘the dumps cry aloud to be utilised, but until recently there have been no Ame- 
rican purchasers of 3 per cent. to 7 per cent. ores of copper. Professor Ray- 
mond, before mentioned, reports that ‘“‘as the work has progressed it is found 
that the magnetic sulphuret of iron has become purer and massive, and contains 
less of hornblende and felspar, while the sulphuret of copper in the stripe found 
in the hanging wall is richer ;’’ and he ‘* emphatically repeats the opinion that 
in depth the percentage of copper will increase. It is confirmed by the actual 
experience of the mine.” Mr. Alfred Kimber writes “that he feels more and 
more convinced every time he goes to see the mine of its great fu ure. The ore 
is fast approaching that point when it will be difficult to know uow to sort it. 
The copper is more evenly distributed throughout the sulphur, and ts increas- 
ing to such an extent that it will be difficult to say whether it shall be called 
sulphur ore, and sold at $5 per ton, or whether it would pay to sort for copper 
ore at $3 a unit, which for 6 per cent. copper ore at $3 a unit would give $18 per 
ton. The dead work to be done in the mine fs positively nothing, and the ore 
is coming out so free from rock that it only requires sorting for copper.’ 

The running expenses owlng by the company did not exceed $8500 (17002.) on 
Aug. 31,1870. The money owing to the company for sulphur ore, sold and de- 
livered, amounted to $9000 (18002.) on the same date, The balance of cash in 
the hand of the treasurer is $2000 (£400). The company have no debts or in- 
cumbrances of any kind, with the exception of a mortgage for $573) (£1140) re- 
maining on the Putnam Connty property, which the company are ready to pay 
off whenever required. The fiscal year of the company ends on the second 
Monday in October of each year. The annual meeting of stockholders is held 
at the office on the fourth Monday in October of each year, at twelve o'clock. 
The principal office of the company is at 22, William-street, in the city of New 
York, where the books are kept. 

A copy of the constitution and bye-laws of the company, and of the laws of 
the State of New York relating to the same, can be seen at the office of the com- 
pany, ard of Messrs, Kimber and Ellis, solicitors, 70, Lombard-street, London, 
by whom shares will be received and forwarded, when required, for registration, 
The shares are transferable by simple endorsement of the share certificates, and 
the holder can have his own name registered in the company’s books when he 
pleases, on production of the certtficates so endorsed.—W. KEMEYs, President ; 
ALFRED F, KEMP, Treasurer ; T. CLARKSON, Secretary. 

{All the figures have been reckoned at $5 to the £1 on both sides, for conve 
nience of calculation by English shareholders] 
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cross-cut, giving easy access to quantities of good ore of the Socorro, has been 
r:-opened. Pollock’s tunnel, now driving into virgin ground, yields excellent 
stuff. There having been rain all the month, water is still plentiful, though 
the dry season has set in in the low lands. The health of the district is excel- 
lent, and labour abundant. By the establisment of a new line of steamers to 
San Utaldo, the company saves $1000 a year. 

BATTLE MOUNTAIN (Nevada).—J. Richards, Jan. 19: Since the 
erection of the horse-whim at the Virgin shaft better progress has been made, 
The shaft is already down 15 feet. The fine stones of ore occasionally met with 
therein I look upon as a good indication, and should we be fortunate enough to 
strike into a course of ore at this poiat tt will be well. The 73 north end Is sus- 
pended during the putting in stull in the back of the 73 ft. level, north of 
Roach’s winze, and I am glad to say the lode in the stope has materially im- 
proved, It is a good lode of ore, from 1 to 2 ft. wide, of rich red oxide, green car- 
bonate, and 4 mixture of prian, &c, As soon asthe stull is complete (which 
will take some time, as the ground is somewhat heavy) a pare of men will be 
able to work to advantage, and will raise a fair cuantity of rich ore. We have 
also commenced stoping in the bottom of the 73 ft. level, between Roach’s winze 
and the shaft, for the purpose of proving that piece of ground, and which ts 
producing a good quantity of rich ore. As soon as I can get the shaft down to 
the 113 feet, | wlll drive towards and hole to Roach’s winze, This will cut out 
this piece of ground in sucha manner as to admitof its being stoped much more 
speedily and economically, and enable us to increase our present returns of ore 
at a less cost in proportion per ton, and should the further deepening of the 
shaft make discoveries of ore we shall be fortunate in so doing. The stopes in 
the 37 having become poor are suspended. On the 10th inst. 836 sacks of ore, 
weighing |06,500 lbs., We put on board the cars, consigned to Hellman Brothers 
and Co., of Sau Francisco—so that to this date there are 836 sacks of ore at San 
Fraucisco, and we have underground and at surface 100) sacks, 500 of which I 
hope to be able to get to the station this week. 

EXCHEQUER.—L, Chalmers, Jan. 16: During the past week the 
winze was sunk 5 ft., and is now down 91 ft. in good ore. A small streak of 
sliver glance was struck on Saturday, of which I send you a specimen. The 
main tunnel was driven 5 ft. ; the rock is getting harder, chiefly quartz, and is 
looking be ter; this is now in 417 ft. 

Paciric.—J. Brown, Jan, 19: Lander Hill Mine: The ground in 
the 550 ft. level south is a little better. I have put in 40) feet of air-pipes, to 
throw airtothisend. The ground in the 55) tft. level, north-west, is favourable 
for driving, aud the men are making good progress. The lode in the end of the 
400 ft. level west has since my last beeu split iu two parts—the north part is 
about 3 in. wide, producing stones of ore; the south carries a flookan, which I 
; think will form the main part of the lode, where the two branches unite west- 
| ward at no great distance. In the new shaft we have cut a small branch over 

the break, in driving south. I do not think this is the main lode, as we find 
stones of quartz iu the break, and from the appearance to-day we shall have se- 
' yeral feet further to drive to cut the main lode, 








PONTGIBAUD.—W. H. Rickard, Feb. 2: Roure Mine: The 80 metre 
level, south of Richards’s shaft, is in a lode 5 ft. wide, containing a little saving 
work of low quality. The cross-cut east at this level is rather spare for progress. 
The rise under Agnes’ shaft has entered a little softer ground. The 60 rise 
ylelds 4% ton of ore per fathom. The 60 cross-cut east is now making good pro- 
gress towards Virginie’s lode, which we hope to attain in two months more 
driving. The 20 metre level north, on Virginie’s lode, ylelds a little saving 
work. The 20 south yields 4 ton of ore perfathom. The adit in the same di- 
rection ylelds 14% ton per fathom. The stollen south of Paul’s shaft continues 
in soft, unproductive ground. Theintermediate level, north and south of Paul's 
old shaft, yields a little saving work, opening ground that will work at high 
tribute, The adit cross-cut east from the mill isa little stiffer. Our tribute 
pitches continue without change.—La Grange: The 100 metre level, north of 
Nosky’s shaft, yields 44 ton of ore per fathom. The winze below thie 80 yleldsa 
little ore-stuff. Our tribute pitches continue to yield their usual quantity of 
coarse ore-stuff. At Bouzarat the ground continues favourable for driving.— 
La Brousse: The 120 metre level, south of Basset’s shaft, yields 44 ton ore per 
fathom. The 100 yields % ton. The 80 south yields 1 ton perfathom. The 60 
south yields a little saving work; the lode ts hard, and of a strong, regular ap. 
pearance. The 60 north, on the western branch, is holed to the cross-cut, and 
the men set to stope. The 40 north continues poor. Tribute pitches continue 
their good yield of ore.—Pranal: The 70 metre level north yields 4 ton of ore 
per fathom. The same level south yields 34 ton per fathom. The 5) north is 
unproductive. The 50 south ylelds a little saving work. We have three winzes 
sinking below this level, ylelding on an average | ton of ore per fathom each. 
The 30 south is unproductive. The adit south of Bontoux’s shaft contiuues in 
soft flookan. We have 16 tribute pitches working, yielding a fair quantity of 
ore-stuff.—Surface : Our dressing operations have been very much hindered by 
the severity of the frost; consequently, our samplings have only amounted to 
204 tons.—St. Amaut Roche Savine: The ground in Susan’s shaft is a little 
changed for the better; consequently, our progressis moresatisfactory. In the 
adit we have set to cross-cut east to cut the part of the lode lying in that direc- 
tion; the part driven on ts poor. At La Butte we have intersected a veiu in the 
cross-cut from the trial shaft, which underlies very fast to tlhe east; it is com- 
posed of quartz, spotted with mundic and clay. The surface trial north of the 
workings has been suspended for a few days because of the severe weather. 


(For remainder of Foreign Mines see to-day’s Journal. ] 








LONDON GENERAL OMNIBUS CoMPANY,—The traffic receipts for 
the week ending Feb. 12 were 89131. 7s. 9d. 
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